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ERRATUM.

The two Plates facing page 156 should be placed

opposite page 256 to illustrate Dr Ritchie's Paper on

Osteomalacia Carcinomatosa.





PREFACE.

The present Volume is the Fifteenth of the Neio Series, and

contains a record of the work done during the past Session.

That work, as hitherto, embraces the communication of

Original Papers ; the exhibition of Patients, illustrating rare and

interesting forms of disease ; and the exhibition of Pathological

and other Specimens, so essential to the proper understanding

of the morbid changes which take place in the human body.

During the past Session Extra Meetings were held for the

exhibition of Patients, Pathological Specimens, Instruments, etc.

It is hoped that such Meetings will materially increase the use-

fulness of the Society.

In an Appendix will be found papers by Professor John

Struthers " On Separate Acromion Process simulating Fracture,"

and by Professor T. R. Fraser and Dr Alexander Bruce " On a

Case of Diabetic Neuritis."

It is believed that the publication of the Transactions in this

permanent form will prove a valuable contribution to medical

literature, will encourage the Members to take a more active part

in the work of the Society, and will tend in no small degree to

increase the influence and usefulness of the Medico-Chirurgical

Society of Edinburgh.

William Craig,

Editor.

October 1896.
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TEANSACTIONS
OF

THE MEDICO-CHIRURGICAL SOCIETY

OF EDINBURGH,

FOE SESSION LXXV., 1895-96.

Meeting I.—November 6, 1895.

Dr William Craig, Vice-President, in the Gliair.

I. Election of Members.

The following gentlemen were elected Ordinary Members of the

Society :—Dr John Tod, 93 Ferry Eoad ; Dr George T. Beatson,

7 Woodside Crescent, Glasgow ; Dr William Henry Miller, 51
Northumberland Street ; Dr Donald Macaulay, 108 Lauriston

Place.

II. Election of Office-bearers.

The following gentlemen were elected Office-bearers :

—

President,

Dr Argyll Eobertson; Vice-Presidents, Dr John Wyllie, Dr William
Craig, and Dr James Carmichael ; Council, Drs Burn Murdoch,
Byrom Bramwell, Sloan, Dow (Dunfermline), Clouston, A. D.
Webster, G. A. Gibson, and H. F. Calder; Treasurer, Dr Mackenzie
Johnston ; Secretaries, Mr Hodsdon, Dr Graham Brown ; Editor of
Transactions, Dr Craig.

III. Exhibition of Patients.

1. Dr Stewart Stirling showed—(a.) An old man with skin

eruption. About two and a half months ago the eruption came out

first on the breast, and soon spread over the whole of the trunk.

There was no itching, but he complained of considerable smarting

and pricking. He had always been healthy. He saw him for the

first time a fortnight ago, and on a very hasty inspection the erup-

tion appeared as erythematous spots, dark red in colour, raised,

and sottish to the touch. On pressure with the fingers the redness

disappeared. On further examination, after treatment with tar and
a
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calamine lotion, he found a few lichen papules combined with the

erythematous inflammation, and thought he had to do with a very

rare form of lichen. He showed a drawing in water-colour taken at

that stage. The eruption now consisted of numerous small roundish

and irregular spots and papules scattered over the trunk, but chiefly

on the front and side of the thorax, deep red or purplish in colour.

The larger spots were raised, and disappeared on pressure, leaving a

brown stain. The spots varied in size from a pin's head to about

one-third inch in diameter. The eruption was chiefly confined to

the trunk. The arms and legs were free, except at the upper part.

One peculiarity was the absence of scales, also the absence of

itching. The patient sometimes complained of nausea and want
of appetite. On looking up the literature, Dr Stirling said he

could not find any case exactly like this. Mr Jonathan
Hutchinson had recorded one or two which resembled it, but not

completely. Dr Crocker had recorded in about a dozen lines two
very rare cases of lichen with crimson red lesions, soft to the

touch, and which looked more like erythema than lichen, and
which he had called lichen planus erythematosus, but Dr Stirling

proposed to call his case by the name of lichen ruber planus

erythematosus. The patient was using tar and calamine exter-

nally, and taking small doses of arsenic, (b.) A case of LUPUS OF

the scalp in an elderly man. He had been using mercury and
carbolic plaster, which seemed to do very well.

2. Dr Norman Walker showed a boy with erythema. His two
elder sisters also suffered from this form of eruption. The lesion

commenced as small brown spots, and spread in a circinate

manner. They did not tend to appear in winter more than in

summer. This boy had suffered the whole summer. He had
excised one of the spots at this early stage, and found, although he
had not examined it very fully, the appearance of great cellular

proliferation in infiltration around the vessels. He put him first

on quinine, following Dr Aliquis's advice, and then Dr Jamieson
advised salicylate of soda. As the eruption distinctly got worse

under salicylate, he went back to quinine. Dr Aliquis got

remarkable cures with 5 grs. of quinine thrice daily, but Dr Walker
found it necessary to push the quinine before benefit was obtained.

This boy had been under treatment for two months, and was
looking very much better, but the hands still remained affected.

IV. Exhibition of Specimen.

Dr James Carmichacl showed a specimen of double intussus-

ception of the INTESTINE of a boy, aged 9, who was brought into

hospital with the history of a month's illness. Previously healthy,

he was attacked with acute diarrhoea, which reduced him very

much. At the end of a week he improved, but afterwards the

symptoms recurred, and he was admitted in a very emaciated state.
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Shortly after he came in, there was an enormous prolapse of the

rectum larger than his (Dr Carmichael
:

s) two fists. It was easily

returned, but immediately prolapsed again. The boy was in an

extremely grave condition, being practically moribund. There was
marked asthenia, feeble pulse, and inability to retain food on the

stomach. The tongue was very red and dry, and so far was he

advanced in weakness that his mouth was covered with thrush.

They did what they could for him. Obstruction was not complete,

inasmuch as he passed both flatus and fasces to a limited extent,

and there was no distension above the first intussusception. He
sank in about two days after admission, and they found this very

interesting condition of matters,—the ileum invaginated into the

caecum, and this invagination itself invaginated into the transverse

colon. On opening the body, they found this mass chiefly situated

in the left hypochondrium. The right hypochondrium was so little

occupied that one could pass one's finger to the right kidney.

During life he could pass his finger easily up to the second intus-

susception, and could also thus verify the incompleteness of the

obstruction. There was no peritonitis. The boy had a subnormal

temperature.

Mr Joseph Bell said that, by the kindness of Dr Carmichael, he

saw the case at a late stage, with a view to operation, but on con-

sideration they felt they could not have got the boy off the table,

and did not think it would have been of any benefit. As Dr
Carmichael had said, there was no actual stoppage. Altered peri-

stalsis was doing the mischief. There was no adhesion.

V. Original Communication.

A letter from Dr Clouston wras read explaining that his medical

attendant had advised him that he was not able to occupy the

chair, and expressing regret for his absence.

Dr Gibson read, in Dr Clouston's absence, the President's

VALEDICTORY ADDRESS.

Gentlemen,—No member of the Medico-Chirurgical Society

now living could, I believe, take the President's chair without a

deep sense of his inferiority in mind and attainments to many of

the men who have sat there before him. I am no laudator temporis

acti, but in this I simply state a fact. "When I glance down the roll

of our past Presidents and see the names of Duncan, Abercrombie,

Alison, Christison, Syme, Simpson, Goodsir, and Bennett, my
personal feeling—as would be, I believe, that of most of us—is one

of profound humility and total unworthiness.

You have been presided over, gentlemen, in the past, not only

by great physicians and surgeons, but by great men. We of the

present day can only hope most fervidly that the race of giants

that lived in those days is not impossible in the future of our
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profession. Surely the race that bred these men in the past will again

procreate men of might like unto the former generations. I think

we are justified, as students of heredity, in anticipating that this

will be the case. Brain power seems to come to mankind in waves.

In one generation there is an abundance of it, surging up to the

highest water-mark of past times, and then again there are low

tides of mental energy. If it is any consolation to us, physic is

not alone in the trough of the wave at present. Politics, literature,

journalism, law, and divinity are all alike crying out for effectual

leadership.

Is there no compensation for this state of matters ? Nature

commonly, when niggardly in one direction, gives some profusion

in others. She has a rough way of making up averages, which

has been called the " law of compensation in the world." Whether
this is always so or not, our self-respect demands that we should

feel that we have some good in us, special to ourselves, as indi-

viduals and as a generation. Otherwise we should sink into the

mental condition of the " submerged masses " among the genera-

tions of mankind, and cease to exert even the powers that we possess.

If there were in the past a few giants that could have lifted a

thousand pounds, there may now exist many fairly strong men who
each can be responsible for three hundred. If no one man makes
extraordinary advances, are there not ten that are making moderate

acts of progress ? Does it not require a generation of plodders to

discover the applications of the great principles and generalisations

which the mighty men of the past have laid down ? May not, in

fact., the sum total of our work be comparable in its usefulness to

mankind to that of the great inventors and the discoverers ? Pasteur

discovered the part which germs play in disease and health, and

Lister applied that knowledge in the antiseptic principle of treating

wounds, but to get the full value of the application of both doc-

trines it is requiring hundreds of hard workers and experimenters

in every field, so that suffering humanity may reap the full harvest

of health and happiness. In my own department of medicine

Conolly laid down new principles, and pointed out the falsity of

certain old doctrines and the futility of certain old practices, but it

has needed two generations of ordinary asylum physicians, of plain

business committees of asylums, and of hard-working Commis-
sioners in Lunacy, so to apply and to extend Conolly's doctrines

that those suffering from mental disease should have the full prac-

tical benefit of those principles. They are now having that in a

way undreamed of by the apostle of non-restraint.

So, gentlemen, in our Society have we not in the last two sessions

been doing fairly good work, essential to the progress of medicine

and useful to mankind, even though none of us have formulated

any far-reaching generalisation or made any epoch-making dis-

covery ? Have qoI Aledieine and Surgery been, on the whole, the

better for our meetings and discussions ? Surely it is not pre-
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sumptuous in us to make answer in the affirmative. Surely every

member who has given us the result of his experience or thinking,

every man who has brought forward a case or shown a pathological

preparation, nay, every doctor who has sat on these benches and
been willing to learn something from others, surely all these have
furthered the work of the Society, and may reasonably expect to get

the commendation of the good and faithful servant who is to enter

into the joy of the paradise of the dutiful. I do not mean to imply
for a moment that the members who have not done any of these

things will be driven into the outer darkness where there is no
Medico-Chirurgical light. There will, at least, be a place of re-

pentance provided for them during the next two years under my suc-

cessor Dr Argyll Robertson, where they will be mercifully treated.

But beyond a doubt they must show some signs of repentance unto
good works. Life is short, art is long. I do most sincerely believe

that every man who has joined this Society has a personal responsi-

bility for his membership. He must do some work or some
attendances to have any excuse at all. Nature provides the

guerdon to every man who earns it by giving that inward satis-

faction from duty clone which is of great price in every man's inner
life. Our muster-roll now runs up to 360 members. What a vast
mine of experience does that imply ! If every member saw only
400 cases in a year, that would run up to about 15,000 individual

cases of disease. To say that there would be nothing new or inter-

esting to others among that vast pathological mass would be
to stultify one's self. I venture to suggest that enough is not made
out of the cases in ordinary practice for the benefit of the Society,

which, it must ever be kept in mind, is primarily composed of,

and exists chiefly for the benefit of the general practitioners of

medicine. She is the mother of all the other medical societies

of Edinburgh, and heartily wishes all her progeny well. But she
claims authoritatively that every important thing done in Medicine,
Surgery, Obstetrics, and the Specialities shall be brought before her
also in a suitable shape. A paper for a special Society naturally
goes into more details, is more technical and specialised. When the
same subject is brought before us here, it is treated more with relation

to medicine or surgery in general, and with more reference to the
practical needs of the general practitioners. General physic should
know all the chief directions in which specialism is going, and the
dominant lines of theory, investigation, and practice in them. All
the specialities, on the other hand, should make a point of following
the general trend of medicine and surgery. Each should clearly

realize the points where they must meet. Thus alone will general
medicine and surgery get the full benefit of what the specialists

know and can do, and thus alone will the specialists save them-
selves from falling into dangerous, narrow ruts from which they
will not see the great country through which they pass, and of
which they are a part. A new modification of a gynecological
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operation, an improvement in ophthalmological procedure, a new
discovery in the pathology of insanity—I care not what it is—but

I say emphatically that the specialist, after describing it in his

own Society, is bound to bring it in a suitable form at once before

his brethren here. It needs no argument to prove that this is

the right course and the wise one for himself and his profession.

The Medico-Chirurgical is the only link that here in Edinburgh
binds together the whole profession in one, and it is because we
all belong to it that specialism has not become a noxious plant

with us, and that general medicine has never shown any jealousy

or suspicion of it.

An ideal Medico-Chirurgical, with ideal meetings, would cover

the whole profession in Edinburgh, and those within easy reacli by
rail of us. Each meeting would never consist of less than 100

members. There is stimulus and satisfaction in the mere number
of your audience, if you have anything to say, which nothing else

can give. There should be no minutes except on special occasions.

The cases shown should be mostly classified beforehand by a small

sub-committee, and so the pathological preparations. Questions

should be allowed about cases and specimens, but they should

be always very short and very relevant. There should be clini-

cal evenings. The papers should usually be cut down from

the form in which they are to be published. The discussions

should be short and interesting. Three papers could very

well come on each night on most evenings. The gist of

everything that is going on should come before us each session.

No man should prose or go into unnecessary detail, at the risk

of being shut up at once. There should be discussions only now
and then, when there is any suitable question to discuss ; and it

is doubtful whether the speeches should be a series of elabor-

ate exhaustive papers. Every meeting should be so interesting and
instructive that members would look on it as a great hardship to

be kept away by necessary business. I am a member of half a dozen

societies, and I can say, with truth, that there is not a siugle

meeting of one of these that is actually so interesting or so instruc-

tive as it could be made if pains were taken beforehand with the

papers and the discussions. It is a question whether with us a

small committee of the Council should be appointed to hunt up
suitable papers and good men with new experiences to relate.

In fact, we need a little more organisation in our work. Pray,

understand that I am not speaking in any dissatisfied or complain-

ing way. Many of the younger members of the Society have done
work of the best kind for us. Many of our older members have

shown an example to us all, giving us out of the treasures of their

experience things new and old. Any one who says that our

discussions on Intra-cranial Surgery and Cardiac Therapeutics

were not successful and instructive, either did not hear or read

them, or is incapable of forming an opinion. They will both serve
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as landmarks that will show exactly the Edinburgh practice and
theory on those questions at this time. The wealth of experience

which almost all our best surgeons and physicians exhibited to

us on these two great questions was, I know, full of instruction to

their juniors, and I hope to themselves. The expression of the

deliberate and matured opinions of two of the highest original

authorities on cardiac therapeutics in the world, Prof. Fraser and
Dr Balfour, were of essential service to humanity and to the pro-

fession. To hear those, together with the views of almost all the

teachers and practitioners of light and leading here, was an educa-

tion in the subject to many of us, and a great treat to all. The
subject is one that concerns every man in practice very frequently.

For our profession to have sound and right opinions on the correct

treatment of heart affections may make all the difference between
comfort or discomfort, pain or freedom from it, work or idleness,

life or death to thousands of the world's most useful citizens. I

believe that our discussion helped to spread such sound views, and
therefore directly added to the sum total of human happiness and
work. Could any praise be greater than this ? The massage dis-

cussion was undoubtedly called for in regard to that practice, and
helped to clear the air on many doubtful points of practice.

Prof. Fraser's communication on immunity from snake poison-

ing was, no doubt, the most original, pregnant, and far-reaching

discovery that we had communicated to us, and the Society may
well congratulate him, as well as feel proud that the tradition

in the profession in Edinburgh is still as strong as ever, that

any man who has made a great discovery, or has arrived at the

result of any important investigation in Edinburgh, comes at once
to the Medico-Chirurgical Society to announce it. We are the

natural outlet and channel through which all such advances in

medicine here are made known to the world. But to show that

new ideas and original researches are often being thought out and
carried on by different men, quite independently of each other,

Dr A. Calmette of the Pasteur Institute, Lille, addresses me as

your President, saying that he had for some time been working
on somewhat the same lines as Prof. Fraser to create immunity
against snake poisoning. This seems another example of two men
a thousand miles apart coming to the same conclusions by the

same means, without any sort of communication with each other.

In such a case every canon of equitable judgment would give

both men an equal share of the credit of the discovery, just as if

each had made it, and the other had not.

Any President who has sat in this chair for two years has much
reason to be grateful to the members of the Society for placing

him in that position ; for, in my experience, he has occupied the

most instructive vantage-ground that is possible in our profession.

He has gained more knowledge, and of a wider kind, and in a more
agreeable way, than he could have done in any other position.
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I earnestly recommend my younger brothers to covet the Presi-

dent's chair, and get into it as soon as they can. The Society

naturally selected as its Presidents for the first sixty-eight years

physicians, surgeons, and anatomists. But in 1887 Dr John
Smith was elected as a representative of specialism, and I and Dr
Argyll Eobertson have followed him for the same general reasons.

A specialist naturally looks at all things in medicine in some
degree from his own standpoint. He asks many questions in his

own mind that are suggested by his special point of view. His

mind cannot but run in its old grooves. When our pathological

friends were showing morbid changes in the organs and tissues,

and endeavouring to give local explanations of them, I was often

asking myself, What about the influence of the brain cortex and

the trophic centres in producing those pathological changes ? When
the surgeons were discussing the applications of intra-cranial surgery

to remove tumours and irritations, suggestions of these methods

being dreadfully coarse, considering the delicate tissues they had

to do with, and how they must be replaced in time by medical means,

were occurring to me. When the methods and effects of massage

were being discussed, the question whether the effects, good or

evil, that were got were not due to stimulation of the central cortex,

through the mechanical effects on the peripheral nerves rather than

of the direct effect on the muscles and local tissues, suggested

themselves. When cardiac therapeutics were being discussed,

one wondered there was so little said about the innervation of

the heart muscles, and the relationship of the whole organ to the

vascular centres in the cerebral cortex. One could not forget that

the emotions are the dominating mental influences, that the old

and universal generalisation was that the heart was the seat of the

emotions, which is physiologically explainable by the theory that

its representative centres in the cortex are closely related to and

in the midst of these emotional centres. One could not but apply

this theory to explain why morphine, strychnine, and arsenic, and

rest and quiet, were so strongly recommended by many of our most

experienced physicians in the treatment of heart affections. Those

medicines and measures seemed to show that much cardiac thera-

peutics take place through the brain cortex rather than through

its own ganglia and muscular fibres. And one could not help

speculating—ignorantly, perhaps—that possibly the good effects of

digitalis and strophanthus, especially the latter, were partly

nervous.

During the surgical papers and discussions I could not help

frequently asking myself, Do the surgeons always and fully realize

the import of the power which the brain cortex and mind exer-

cise over their distal subjects, the limbs ? I presume there is much
room for resistance against many evil tilings that may happen in

every case of wound or injury. There can be no such condition

as an entire absence of germs, and, undoubtedly, in the cortex we
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must chiefly look for this power of resistance against such threaten-

ing enemies, and also the power of promoting tissue repair and

general health, which is so all-important.

From the chair, in fact, I was looking on all your proceedings

with a mind filled with one idea—if you like. Every case, every

opinion expressed, was observed by me from the cortical and mental

standpoint. My mode of viewing all things was dominated by the

underlying conviction that in the organic hierarchy there was only

one king and supreme governor, and that all else—every organ,

every function—was more or less servile. The brain cortex was the

Pharoah, whose throne towered above all else, whose will was law,

who represented everything, in whom all his subjects centred

and ended. Away to the distal ends of the hairs the influence

of the cortex is felt, for do not men become white-haired in a

night, after receiving a mental shock ? But as in Nature and
society, the greater the power the greater is the responsibility.

The influence, too, is not all on one side. The potentate may be

slain or poisoned by the meanest serf. Access, effectual and
constant, is provided to the throne for the lowest subject. A
few microscopic germs enter from the skin or rectum, and his

majesty, the cortex, is fevered, sleepless, irritable, and he then

makes the whole kingdom uncomfortable. A bone is broken,

and the effect of the pain and shock on the cortex, and, through

it, on the whole organism, is instant. What in surgery is commonly
called the "system," should really be called by its true name, the

cortex. What gives the outward looks of disease, in face, com-

plexion, and attitude, but the cortex ? What is it that so changes

the normal working of the facial muscles and eye that we
diagnose many diseases and injuries physiognomically ? The
physician who treats a local inflammation or a fever, and the

surgeon who treats a serious injury, without direct and conscious

reference to the brain cortex of his patient, is surely not working
on physiological lines. This distant but commanding organ,

whose irradiant energy is needed for the healing of every wound,
and for the callus of every fracture, which forms the nexus with

all the rest of the organism, and from which all danger signals are

hoisted when things are going wrong, must certainly be reckoned

with in every case. Whether we take it into account or not, apart

from its trophic energy, its mental relationships count for much in

all injuries and wounds. The mental condition of many of your

patients is often the most delicate test of the state of the local

disease or injury. The mental tissue of the cortex is most
delicately responsive to peripheral impressions of every sort. No
healing or reparative process goes on well if there is mental

depression ; and the condition of brain cortex which produces that

depression will eventually affect digestion, assimilation, metabolism,

and secretion throughout the whole body. And such a disturbed

cortical state lessens that most important resisting power against

b
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the innumerable enemies of the organism which are always near.

Why do rheumatism and gout, in certain forms, attack the

man who is down in nervous energy ? Why is the pain of

both worst at night, when the cortical state is at zero ? Why
does cancer develop chiefly as men and women have turned

the corner of life, and have entered on the down-grade stage of

nervous and mental power ? Surely Dr James is right in his

supposition that all forms of so-called neoplasm had germs lying

nascent in the organism until this ebbing of the resistive and
regulative cortical energy left them free to start on their destructive

career. What power regulates the relative bulk and status of

each tissue constituent of every organ ? No organ consists of

monoplasm. Its various tissue elements have usually very

different degrees of nutrient energy, and require different amounts
of blood supply. Take an apparently simple tissue like muscle.

What governing force, apart from the brain cortex, so regulates

the anabolism and katabolism of the cells so that a certain

normal amount and not an excessive store of mechanical energy

is always lying in them in a potential form ? What prevents

undue wasting during great exertion, on the one hand, or pseudo-

hypertrophic paralysis during periods of idleness, on the other?

Think of the complex functions of an organ like the liver.

Who acts policeman to regulate the traffic of blood in different

channels, according as its glycosuric or its biliary cells are

required, but the cortex and its servants the local ganglia ?

One can as well conceive an army going on without a general, as

the great organs doing their work at the proper times, and in

the right way, and according to the organic requirements of the

moment, without their master, the cortex, being in command. In

the nerve centres themselves, what prevents the connective tissues

from overgrowth and sclerosis, but higher nervous regulation ?

When we come to think of the action of poisons, such as

alcohol and syphilis, why do they attack the vascular and con-

nective tissues in the brain, the kidneys, and the liver, rather than

the nerve cells, the glomeruli, and the hepatic cells ? Those, we
know, suffer, but only secondarily, by pressure and irritation.

Is it not because these latter tissues are less innervated from
the cortex, and, therefore, less resistive against irritative poisons

from within ? In looking at a microscopic section of the brain

cortex of an old alcoholic patient, nothing is more striking

than that the degeneration of tissue, the proliferations, the

neoplasms— if there are any such—all affect every constituent

of the cortex but the nerve cell and fibre, which seem to have
suffered chiefly by pressure and starvation of blood. Why
have we far fewer skin diseases appearing on the sensitive

linger ends than on the body and limbs, but that the abundant
nerve-supply there resists the causes of such diseases;' Hyper-
trophic paralysis, ami other forms of muscle degeneration, are
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frequent enough in the great muscles of the limbs, with their

comparatively few nervous strands ; but who ever saw the muscles

of expression in the face and eye so affected ? They have a nerve-

supply, we know, ten times that of the great limbs and body
muscles. All those, and many more such considerations, show the

enormous effect of innervation, mental and trophic, in resisting

disease. No doubt one of the most frequent causes of death itself

is that the cortical energy is too low to fight the enemies of life, and
not that those enemies are specially strong at the time.

But, gentlemen, I fear I weary you with the iteration of my
views as to the supreme and all-pervading influence of the brain

and the mind in keeping the organism and all its marvellous inter-

dependent organs and tissues within the fair physiological demesne
and out of the pathological morass. But I trust your forbearance

will endure that, and much more, from a man who profoundly

believes in his specialty, and speaks accordingly.

The worst thing about being president of any society, is the

feeling, when your term of office is over, that you " have passed the

chair," and the uncheerful suggestions which that feeling brings to

the mind. I have always, in other societies, when I had the chance,

put off this inevitable day as long as I could for this reason.

The Society has lost several members by death during my
term of office. Three of them were such high types of the best

qualities of our profession, and I had the great privilege of

knowing them all so well, that though their merits have already

been worthily told elsewhere, I cannot forbear to throw a stone on

their cairns before I close.

No more marked individuality than Dr Thomas Keith ever

walked the streets of Edinburgh, or contributed, as he did, so

brilliantly to the work of this Society. How well we all can

picture his keen, nervous face, which might have been that of a poet,

the "far-away" look in his honest eyes, the head set forward, the

anxious attitude, and the deep, earnest voice. I had the privilege

of often seeing him when he was in Edinburgh ; and, out of my line

as it was, he once asked me to be present at an ovarian operation.

I was glad I went, for I then saw the true psychology of a

great operator of the nervous type, who fully realized that

every knife-cut, and every stitch, might mean life or death to a

fellow-creature whose life was as precious to her as his was to

him. Many a time he told me of his sleepless nights and days

of anxiety after great operations. It was a fillip to one's moral

nature to know him, and a great honour tor any man to have

his confidence. This Society may well mourn his loss, for it

was here he came to communicate the successful results of his

first series of ovariotomies, when Edinburgh as yet had had no

success in that operation. How many lives he saved since then !

Dr Brakenridge has passed away too. We can all remember
his opening of our influenza debate three or four years ago—his
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precise, accurate statement of his case, conscientiousness displayed

in every tone of his voice, and in every operation of his mind. He
was a powerful clinical teacher, a high-minded, earnest man, a

subtle, accurate thinker, and a loyal friend. The profession in

Edinburgh will never need be ashamed of itself if such as he

abounds here.

Dr Thomas A. G. Balfour was a frequent attender of our

meetings, and sometimes took part in our debates—often coming
here after a hard day's drudgery in general practice. I have known
him well since the year 1859, and a better man did not live in

our city. With all his strong religious dogmatism, he was full of

charity, and full of humour. I always used to tell him he had

much of the best of the clerical mind, and some of its defects.

Some of his stories were admirable, and his laugh was infectious.

He had strong scientific tastes of the old-fashioned observing sort.

He was beloved by his many patients, and, beyond a doubt,

exerted a powerful influence for good during his long and useful

life. He worthily represented those who do the hard work
of our profession, and do not always receive an over-abundance

of its rewards. If our family doctors were all such as he was, how
well we should stand with the public !

Mr Joseph Bell said that he rose, since he had been called upon, but

would rather see some one else rise who could better appreciate

the address. He thought his friend on the left would have had
something to say on the part played by the brain. It was quite

right that the specialist should look at things from the point

of view of his specialty. He thought Dr Clouston took too

pessimistic a view of what would happen twenty or thirty years

hence. He (Mr Bell) projected himself into the future, and saw
a president delivering his address, and starting very much on the

same line. He would say, also, that there were giants in those

days, great men in the profession in 1895 or so, and he would
mention, as one of the great men who had lived before him, the

name of Clouston, because in his own specialty he did not know
that there was a greater name than his in Britain. He (Mr Bell)

moved a very hearty vote of thanks to their President.

Dr James Curmichael said he presumed this motion did not

require seconding, as it would be carried by acclamation, but he

might be allowed to make one remark. lie had listened with

pleasure to the address from their talented and versatile President.

It contained many suggestions, but he would draw special attention

to that one as to the better organization of the Society with a

view to perfecting its work. Their Vice-President might take it

into consideration whether the Society might not act on that

suggestion, and consider the whole matter.

The Vice-President said he was sure thai Mr Bell had well

expressed the feelings of that Society and their appreciation of
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this very admirable address by their President, Dr Clouston, and
in conveying this vote of thanks, which he presumed was carried

unanimously, they expressed their sincere regret at his illness, and
sincere wish for his speedy and perfect recovery.

Meeting II.—December 4, 1895.

Dr Argyll Robertson, President, in the Chair.

I. Election of Members.

The following gentlemen were elected Ordinary Members of the

Society :—A. F. Wood, M.B., City Hospital ; E. W. Inkster, M.D.,

38 Montgomery Street; Andrew Balfour, M.B.C.M., 51 George
Square; W. Leslie Mackenzie, M.A., M.D., Medical Officer of

Health, Leith ; John A. H. Duncan, M.B. CM., 32 Morningside
Drive.

II. Exhibition of Patients.

1. Dr R. A. Lundic described a boy, aged 13, who was brought
under his notice about a year ago with a peculiar tumour of the
upper lip. Dr Lundie showed photographs which, he said, gave a

good idea of the appearance, especially the profile one, in which the

patient looked as if he had a supernumerary nose or parrot's beak.

It was a firm tumour, about equally distant from skin on outside

and mucous membrane on inside. It was first noticed six months
before, when about the size of a pea. It had grown steadily, at

first slowly, later more rapidly. It was exactly in the middle line.

Twelve months had elapsed since removal, and there was no recur-

rence. He showed the tumour. A wedge had been removed from
the front below the skin surface for microscopic examination.

Mr Stiles examined it, and reported that it was an endothelioma
undergoing myxomatous degeneration, with here and there carti-

laginous development. Sections of the tumour were shown under
the microscope.

2. Dr Allan Jamicson showed a case of morpiicea, or circum-
scribed scleroderma, in which there was as yet no lardaceous

deposit. Richard Law, aged 10 years, 73 Albert Street, was
admitted to Ward 38, Eoyal Infirmary, on 22nd October
1895. He was well grown and healthy. Sixteen months
before, a small pink spot appeared under the right eye, and
gradually increased in size. Other patches had shown them-
selves since. They were all of a violaceous tint, that under the

eye being the deepest in colour. It extended from one side to the

other of the lower eyelid, and was about half an inch deep. It faded
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entirely, but momentarily, on pressure. There were two rounded
patches, the size of a shilling and a sixpence respectively, on the

right side of the chin ;
two slight ones ou the right side of the

upper lip, one on the tragus of the ear of the same side, and there

was a faint violaceous band stretching from thence along the jaw,

losing itself imperceptibly in the cheek. All these appeared in

the summer of this year. In one of the patches on the chin there

was a brown pigmentary spot. There was no thickening of the skin,

nor were there any subjective sensations. There was consider-

able thickening of the inferior turbinated bone, which was twice

cauterised by Dr M'Bride. All the lesions were restricted to the

area of skin supplied by the second and third branches of the fifth

nerve. The only condition which at all resembled this was morphcea
of a very superficial type, and similar patches had come under his

notice associated with the ordinary ivory patches elsewhere. The
full name and address of this boy are given to facilitate reference

should the patches develop further in future.

III. Exhibition of Instruments.

1. Mr Hodsdon showed, for Dr Felicia, a new form of safety-

pin, which he thought would meet with the approval of the mem-

FIG.!.

A, Fig. 1, is a Hat spring. Its forward end is bent at right angles with length of pin at line b h

This part forms the lock, ami is shown in Fig. 2 with pin in catch. In Fig. 3 it is shown pressed

aside, with pin passing inward or outward.

bers of the Society. He thought it avoided all the disadvantages

of the ordinary safety-pins now in use. It was invented by Mr
Robb of Kincardine O'Neil. To open the pin, simply press the

little knoli, which at once releases the sharp arm.

2. Mr Stiles showed a TRUSS row infants, which he thought

was an improvement on the trusses usually employed. A most
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useful truss in simple cases was the ordinary skein of worsted. It

was comfortable, and the mother could take it off every two or

three days and easily replace it. If the hernia was large, and the

inguinal canal more patent than usual, it sometimes happened
that the worsted truss did not suffice to keep up the rupture. In
these circumstances they generally sent the patient to the instru-

ment maker, and got him to make an ordinary spiral truss. In his

experience, whenever the worsted truss failed, the ordinary spiral

spring truss was almost sure to fail also. Great objections to the

spiral truss were that an aggravated hernia required a strong spring

to keep it up. After the child had worn it for a few days, it was
found that a good deal of irritation was produced over the inguinal

ring, and the truss was put aside by the mother on account of the

pain it gave to the child. An infant would grow out of a truss in

about three months. In the case he was about to show the

child was circumcised, and an ordinary spiral truss ordered. The
child began to wear it when seven weeks old. It soon became
too small. A second truss, which the child wore for three or four

months, failed to keep up the hernia satisfactorily. He had recom-
mended a radical cure ; but his friend Dr Hartley informed him
about the pneumatic rubber truss, which often succeeded when the

worsted truss failed. It consisted of a horseshoe-shaped air-bag

placed around root of penis and scrotum with its concavity down-
wards, and attached below and around the pelvis with a rubber
band. This truss had proved very satisfactory, having kept up
the hernia continuously for a month.

IV. Original Communications.

1. OXALURIA AND THE EXCRETION OF OXALIC ACID
IN URINE—AN ABSTRACT.

By James C. Dunlop, M.D., F.R.C.P.Ed., M.R.C.S. Eng.

This paper is an abstract account of an investigation which I

have carried on in the Laboratory of the Eoyal College of Physi-
cians, and which is described at length in the Journal of Patho-
logy and Bacteriology, vol. iii. For previous literature, methods,
and details of observations I refer to that journal. I venture to

read this before this Society, as it is a subject with an application

in clinical medicine.

The previous literature is extensive. The earliest writings are
almost entirely confined to the description of oxalate of lime as

found in urinary calculi. Later, the introduction of the use of the

microscope into clinical medicine led to the recognition of the
crystals of oxalate of lime, and of their frequency in the urine.

This was soon followed by papers showing how a deposition of these
crystals was frequently associated with certain disorders, especially

certain disorders of the digestive system, and these led up to the
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recognition of that disordered state of the metabolism known as

oxalnria. Chemical analysis of urine to study the excretion of oxalic

acid is more recent, and has been adopted by physiological investi-

gators only, being too long and tedious for purposes of clinical

medicine.

These chemical and clinical observations referred to are of a

most contradictory kind, and at present one is unable to make any

inferences with certainty from the recognition of crystals of oxalate

in urine.

My investigations were facilitated in three ways.

1. By having at my disposal a centrifugal machine, which

enabled me to examine in a thorough manner the deposit of

urine.

2. By adopting Dr Reoch's suggestion of adding alcohol to urine

as a qualitative test for the presence of oxalic acid ; for if oxalic

acid is present in a urine, and alcohol be added, then there is

always a precipitation of crystals of oxalate of lime.

3. By devising a new, and I trust accurate, method of estimating

the amount of oxalic acid in urine.

In the earlier observations I used what is the generally accepted

method of estimation, that of Neubauer, but with this the results

were so uncertain and so contradictory that I was unable to

formulate conclusions.

I shall consider, first, the frequency of excretion of oxalic acid

in mine; second, the precipitation of oxalate of lime in urine
;

third, the source of the oxalic acid ; fourth, the amount excreted,

and the cause of its variation ; and fifth, the clinical condition

called oxalnria.

1. Frequency of Excretion of Oxalic Acicl.— Observation with the

microscope shows that oxalic acid is frequently present in urine

;

this has been known for long. More recently the chemical analyses

of Fiirbringer and others have shown that it is almost constantly

present; but as these analyses are very tedious, and the number
of urines examined must necessarily be limited, such a general

statement as that oxalic acid is constantly present can scarcely be

concluded from them. I have examined a large number of urines

qualitatively by Reoch's method, and as the result through the

whole series was constant, I conclude that the urine of all men
eating an ordinary mixed diet contains oxalic acid, and that conse-

quently oxalic acicl is a normal and constant constituent if hit/man

urine.

2. Precipitation.—Oxalic acid is found precipitated in urine as the

calcium salt. This is generally described as appearing in two

varieties of crystals, octohedral and dumb-bell.

That the octohedral crystals are genuine crystals of oxalate of

lime is readily demonstrated ; in urine they have the same solu-

bilities as artificial crystals, and similar crystals can readily lie

produced by adding a soluble lime salt to a solution of oxalic acid.
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Dumb-bell crystals essentially differ from these, as they cannot
be artificially produced from pure solution of a lime salt and oxalic

acid, and do not have the same solubilities as the artificial octo-

hedral crystals, being soluble in acetic acid, and their solution

being accompanied by effervescence. This last fact shows that

these dumb-bell crystals are not oxalate crystals at all, but are

crystals of carbonate.

The frequency of the occurrence of crystals of oxalate of lime in

healthy urines has been studied and noted by Walshe, Galois,

Bacon, and Smoler, and these four observers state the percentage

of urines in which it occurs as 28, 36, 41, and 57. My own
observations show this percentage to be 35. From these figures

one can conclude that this precipitation occurs in at least one out

of every three normal urines.

What the essential difference between urines depositing and
those not depositing crystals of oxalate of lime is, has not pre-

viously been shown. All normal urines contain oxalic acid, and
they all contain lime, which, of course, tends to precipitate it.

Previous arguments and my own observations show that this pre-

cipitation is prevented partially or entirely by the presence of

acid phosphate of soda, and possibly by the presence of other

solvents. The difference between urines precipitating and those

not precipitating may be either an excess of lime present, an
excess of oxalic acid present, or a diminution of the solvent action

of the urine.

That the precipitation is not due to variation in the amount of

lime in the urine is evident from the fact that in all urines there

is an excess of lime. This can readily be demonstrated by adding
oxalic acid to any specimen of urine, as this always determines a

precipitation of oxalate of lime crystals.

The earlier writers, without any direct observation, considered

the precipitation as indicating an excessive excretion of oxalic acid,

but this has more recently been denied by Fiirbringer, who made a

long series of estimations.

My observations do not corroborate the conclusion of Fiirbvinger,

for on comparing the percentage of oxalic acid present in urines

depositing and those not depositing oxalate of lime crystals 1 find

a marked difference. In urines depositing the crystals I have
found the average percentage of oxalic acid to be "0025, while in

those not depositing the crystals it is "0010. My conclusion,

therefore, is that a deposition of crystals of oxalate of lime shows
an increased percentage of oxalic acid, and that if the total quantity
of urine passed in twenty-four hours be of an average amount

—

over 1500 c. c.—then a precipitation indicates an increased excre-

tion.

Whether or not variation of the solvent action of urine affects

the frequency of this precipitation I cannot definitely say, but my
observations show it is not such an important factor as the per-

c
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centage of oxalic acid present. I gather this from the fact that out of

a series of urines examined, nearly all of them with over 0016 per

cent, of oxalic acid deposited the crystals, and nearly all with less

did not do so. The overlapping of the figures was so small that

the effect of the variation of the solvent action cannot be great.

3. Source of the Oxalic Acid.—Earlier writers observed that

eating certain vegetables determined a precipitation of oxalate of

lime in the urine, and from this concluded that the food stuffs

were the source of the oxalic acid. More recently, various theories

have been advanced to show that oxalic acid might be produced in

the metabolic changes of the proteids and carbohydrates, and the

source at present is considered to be uncertain.

To investigate this point I examined the urines of patients who
were restricted to a diet which was free from oxalic acid, as is the

case when the diet is restricted to milk, and I found that this diet,

if long enough continued, arrested the excretion of oxalic acid, and
consequently conclude that the oxalic acid in the food stuffs is the

source of the oxalic acid in urine. To corroborate this I carried

my observations a stage further, by, after having observed the effect

of the milk diet on patients and on myself, adding to it some tea,

and in each instance this addition of tea, which contains oxalic

acid, determined an excretion of oxalic acid in the urine.

4. Amount of Daily Excretion and Factors influencing it.—To
state accurately what is the average daily excretion of oxalic acid

is difficult, and is so because the daily quantity varies considerably,

and also because the analyses are so long and tedious, each occupy-

ing about ten days, that the series from which the calculations are

made are too short to give definite results.

Fiirbringer, who used Neubauer's method of analysis, states it

as being " something under -020 grm. "
; he does not commit him-

self to an exact figure, but from his published figures, using only

those previous to the administration of a drug, I calculate his

average to be '0055 grm.

From a series of thirty-five estimations I have found that the

majority of urines contain between "010 grm. and '025 grm., and
that the average of these was '0172 grm. These estimations

were made with my own method.
During my investigations I have found and studied two factors

influencing the excretion of oxalic acid—these (1), the amount of

oxalic acid swallowed ; and (2), the acidity of the stomach con-

tents.

(1.) That the amount of oxalic acid swallowed can do so is

shown by the increased excretion which follows the administration

of a soluble salt of oxalic acid. In one experiment, administration

of potassium oxalate increased the daily excretion of oxalic acid

from '010 grm. to '020 grm., and in another experiment from "011

grm. to "034 grm.

(2.) Acidity of the stomach contents. In the stomach the oxalic
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acid swallowed is in contact with lime salts derived from food and
drinking water tending to precipitate it, and with acids, hydro-

chloric and lactic, tending to dissolve it, and thus render it in a

condition favouring its absorption. In five cases I administered

hydrochloric acid in sufficiently large doses to increase the acidity

of the stomach, and in every case the average daily excretion of

oxalic acid was increased by it ; the average increases produced

were -0215, '0095, -0199, -0129, and -0100 grm. Lactic acid was
twice given, and had a similar action, the average increase caused

by it being '010 and "0021 grm.

That these two factors influence the excretion in the way they

do corroborates the theory of the source of the oxalic acid in urine

which I have supported.

5. " Oxcduria."—By oxaluria I refer to the clinical condition

described by Dr Begbie, not merely a subject whose urine deposits

crystals of oxalate of lime, but one who, in addition to this, has the

well-known combination of symptoms associated with the name
oxaluria.

The symptoms of " oxaluria " are of four kinds,—(1.) Altered

condition of urine. (2.) Pains. (3.) Dyspepsia. (4.) Nervous

symptoms.
Condition of Urine.—There is only one constant change noted in

the urine of all published cases, and that, of course, is the deposi-

tion of crystals of oxalate of lime. That this symptom alone is

insufficient to enable one to diagnose any disordered condition of

the system is evident from the frecpiency of the occurrence of these

crystals in the urine of healthy subjects,—more than one urine out

of three of healthy subjects depositing them. As stated earlier in

this paper, I consider that a deposition of these crystals indicates

an increased excretion of oxalic acid. But to what this increased

excretion is due is not indicated by an examination of the urine.

Pains.—The principal ones are headache, pains in the region of

the stomach, and pains in the lumbar region. The first two I shall

consider when discussing the dyspeptic symptoms. The pains in

the lumbar region are usually attributed to mechanical irritation

set up by the passage of the crystals through the pelvis of the

kidney and ureter ; and with this I agree, as the crystals, though

small, have exceedingly sharp angles, and observations on cholera

patients, where the flow of urine is arrested or very much retarded,

show that the deposition can take place as high up as in the urinary

tubules. The pains in the lumbar region, then, give no indication

of the pathology of the condition.

Dyspei^sia.—This is a constant symptom in oxaluria, and is, I

believe, the principal one. I do so for three reasons,

—

First,

because in acid dyspepsia symptoms almost identical to those of

" oxaluria " occur. In both there are pains in the region of the

stomach, a feeling of fulness, acid eructations, and so on
;
and

what is more conclusive is that such an authority as Hayem

—
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Lemons de Th&rapeutique—in describing acid dyspepsia describes as

symptoms of that the typical pains met with in oxaluria, pains in

the back, the sides, and the lower part of the lumbar region, and
also describes the nervous symptoms similar to what are met with

in " oxaluria." The symptomatology of the two conditions are so

similar that, without examination of the urine, they cannot be
distinguished. Second, because both acid dyspepsia and oxaluria

are treated and relieved by the same means. 13oth are treated either

by the administration of acid before food or by alkali after food.

Third, because an artificially produced hyperacid condition of the

stomach causes an increased excretion of oxalic acid. I have
alluded to this earlier in this paper, when considering the factors

which influence the excretion of oxalic acid. In my experiments

acids were given in sufficiently large doses to increase the acidity

of the stomach contents, and these markedly increased the excre-

tion of oxalic acid.

That the increased excretion which occurs in oxaluria is due to

increased absorption of oxalic acid contained in the food stuffs,

and not from any other source, is shown by the fact that in

oxaluria its excretion is arrested, or at all events greatly diminished,

by restricting the patient's diet to a pure animal one. This has

been demonstrated by Cantani ; he adopted animal diet as a means
of treatment, and by it alone freed the urine of oxalate crystals

and gave relief from the lumbar pains.

Whether acid dyspepsia is a derangement of the stomach, as

taught by Hayem, or a neurosis, as taught by Ewald, is immaterial

in discussing the similarity of oxaluria and acid dyspepsia, for

what can be the etiology of one can also be the etiology of the

other.

Nervous symptoms met with in oxaluria might be explained in

two ways,—by being due to an excess of oxalic acid in the system,

or by being due to the dyspepsia which is present. I believe that

it is to the latter that they are due, and do so because of their

similarity. In both there is a similar headache, a neurasthenia,

an irregularity of sleep, etc., so whatever can produce these in acid

dyspepsia can also do so in " oxaluria." That they are not due to

an accumulation of oxalic acid in the system is made evident by a

consideration of the quantity of oxalic acid which is required to

produce nervous symptoms, and comparing it to the quantity

excreted in urine. Esbach, experimenting on himself, swallowed

over two grammes of oxalic acid, and excreted during the following

twenty-four hours *181 grm.,—a quantity many times greater than

what is found in urines depositing crystals of oxalate of lime,

and he experienced no nervous phenomena at all.

These considerations of the symptoms of oxaluria show that it

does not essentially differ from acid dyspepsia, excepting, perhaps,

that the deposition of oxalate of lime in the urine occurs with more
regularity. Crystals of oxalate of lime are frequently seen in
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healthy urine and in the urine of patients suffering from very

varied diseases, and indicate no special disorder of the metabolism,

consequently there are no grounds for separating oxaluria from
other forms of acid dyspepsia. Patients who suffer from that com-
bination of symptoms to which the name of oxaluria has been
applied, whether their urines deposit oxalates or do not, should be

recognised as suffering from acid dyspepsia, and should be treated

accordingly.

Oxaluria is no pathological entity, and the recognition of oxalates

in a urinary deposit has no diagnostic value.

The President expressed the indebtedness of the Society to Dr
Dunlop for his interesting account of his careful researches, com-
prising, as it did, an account of the symptoms associated with
oxaluria, the sources of the oxalates, and the forms in which they
appeared in the urine.

Dr Noel Paton said he spoke with some diffidence, not being a

physician, at least not for the last six years; but he had taken a great

deal of interest in the subject, owing to its bearing on the general

chemistry of the body. The work had been done in the College

of Physicians' Laboratory, and therefore he had had an opportunity

of watching it in its progress. He thought the President had
rightly expressed the indebtedness of the Society to Dr Dunlop
for the very painstaking character of this research. It was diffi-

cult, perhaps, for the ordinary clinical physician to appreciate all

the difficulties lie had had to tackle. It had extended over two
or three years, and he had met with many difficulties, and overcome
them in an admirable manner,

—

e.g. the difficulty in separating the

oxalic acid, and the difficulties arising from the imperfection of

previous methods. There could be no doubt that he had shown
quite clearly that the presence of oxalates in the urine was not
due, as was still thought and still taught by many, to metabolic
changes, changes of proteids, carbohydrates, and fats, as they
occurred in the body. It was a point of very great importance
that he had shown that these oxalates really came from the

oxalates of the food. He had, in his (Dr Paton's) opinion, suc-

ceeded in exploding one of those clinical bubbles that were apt to

last for many generations on account of the credulity of physicians.

He meant to say that physicians were apt to accept the authority

of such an observer as Begbie; and the admirable description he
gave of the condition had predisposed physicians to make their

cases fit his description rather than to investigate cases on their

own basis. He believed most of the cases of oxaluria described

had been cases of acid dyspepsia. Physicians had looked for and
found oxalates, and called the case Begbie's oxaluria. Dr Dunlop
had shown clearly that the symptoms were not due to oxalic acid

poisoning, but were merely the symptoms of acid dyspepsia. He
(Dr Paton) thought it a matter of great regret that in a School
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like their own more work of this kind was not done. Why should

all the work on the diseases of metabolism come from Germany ?

Was it because their own men were taught to accept authority, or

because their scientific training was not thorough ? With more
painstaking observations of this kind many advances in clinical

medicine might be made. It was creditable that such a piece of

work should have come from their Laboratory.

Br Graham Brown said that he was sure they must all join in

the congratulations that had been given to Dr Dunlop for the very

admirable paper he had read them. He had put the case very

strongly against oxaluria. Possessing, as he (Dr Brown) did, the

natural credulity of the physician, he was disposed to stand up for

his old friend oxaluria, and he did it on three grounds,

—

(1st), the

congeries of symptoms Dr Dunlop had so admirably described

;

(2nd), that undoubted cases had occurred in which oxaluria and
diabetes had alternated in the same case ; and (3rd), on the ground,

which was less satisfactory, but which was very interesting to him-

self, of certain recent experiments, where, in the case of dogs,

respiration had been more or less interfered with by means of

Say re's applications to the thorax and abdomen; and where impeded
respiration had been exactly followed by a great increase of oxalates

in the urine. As the dog got more and more accustomed to its

unusual respiratory position dyspnoea diminished, and so did the

excretion of oxalates, which had reached its acme during the acme
of the dyspnoea. He had not gone into the subject carefully; but he

had always considered oxalate of lime in the body in these cases as

being one of those intermediate products of metabolism which only

appeared to a very slight extent in the urine in the form of oxalates,

but the greater part of which underwent certain other changes,

resulting chiefly in the breaking up into carbonic acid and water.

If one's old theories were correct, it would be extremely interest-

ing, in view of that experiment on dogs. These were the three

main reasons that occurred to him at the moment for supporting

oxaluria. He supposed there were others.

Br Gillespie said that Dr Dunlop by giving vegetables, or by giving

hydrochloric acid or other acids, increased the excretion of oxalates,

or by giving a meat diet he could decrease it, He thought Dr
Dunlop was rather dogmatic in his statement that in no other cir-

cumstances could they get oxalates in the urine. They knew that in

Italy oxaluria was very common, and most of the work on oxaluria

had been done in Italy, because the peasants there were largely

vegetable-eating. In Germany they ate less vegetables. According

to his reminiscences of Germany, the vegetables formed a compara-

tively small part of the diet, The German physicians did not

recognise oxaluria at all (as a disease), and they stated that it was
very uncommon there. Here it was fairly common, and also in

America, according to Osier. Diet, therefore, must have something

to do with it. A largely vegetable diet gave rise to considerable
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fermentation both in stomach and intestines. With a meat diet

there was much less fermentation either in stomach or intestines.

One German observer, Albu, ascribed oxaluria chiefly to intestinal

fermentation, and, in fact, regarded it as one of the class of diseases

known as auto-intoxications. Dr Dunlop said the symptoms
were almost synonymous with those of acid dyspepsia, but he
forgot to say which acid dyspepsia he meant. If he had said hydro-
chloric acid dyspepsia, they might have understood; but, on the other

hand, they had lactic and acetic acid dyspepsia, in which hydro-
chloric acid was diminished. With increased hydrochloric acid they
had the urine less acid; witli diminution of hydrochloric acid and
increase of the other acids they had the urine more acid. The
symptoms of these two were quite different. What Dr Dunlop
described was rather the acetic and lactic acid dyspepsia. Oxalic
acid was a very simple body, and was formed artificially by the
action of nitric and other acids on molasses and sugars. It

might easily be formed from the starches, which were changed
into sugars in the intestinal canal by the action of some of the
acids there. Sugar might, by means of bacterial action, be trans-

formed into oxalic acid. One of the German observers had main-
tained that proteids could be transformed into oxalic acid. There
was also the action of cyanogen with water. From the ease,

therefore, with which oxalic acid could be formed in the intestine,

there might be fallacies affecting Dr Dunlop's work. Of course,

all these criticisms had nothing to do with the fact that he could
play on the oxalates in mine as he liked, increasing or diminishing
them. The oxalates, however, might have other sources than those

mentioned by him.

Dr James said that he had not intended speaking that night,

but felt that he was bound to take up the cudgels in this matter.

In several respects he might take up a position a little opposed to

Dr Paton. Dr Paton had referred to the great difficulty of the
research of which Dr Dunlop had given an account. Physicians
knew another difficulty which Dr Paton had not mentioned, viz.,

getting patients to attend to instructions as to diet. The research
was a very important one scientifically, and also from the clinical

point of view, and they were all much indebted to Dr Dunlop.
As a physician, however, he thought, with Dr Graham Brown and
Dr Gillespie, that there might be sources of fallacy in con-
nexion with the results. Was it the case that oxalates were
derived entirely from the food, and in no case the result of tissue

metabolism ? He was one of those who still believed that they might
be the result of tissue metabolism. They knew the close connexion
of oxalic acid with uric and carbonic acid, and with fat, sugar,
proteids, and so on, and that led them to believe that out of tissue

metabolism they might have oxalates arising. It was true that
with an animal diet or milk diet oxalates did not appear in the
urine. But with animal diet or mixed diet it was quite possible
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that the dyspepsia, that faulty metabolism which might result in

oxalates being formed, was got rid of. He would like Dr Dimlop to

put an individual on milk diet for several days, and then induce

in that individual acid dyspepsia. It would only be when he

heard that that did not induce oxalates to appear in the urine that

he would be disposed to accept entirely what they had been told

that night.

Dr Stockman said that he thought Dr Dunlop had in one way
fully proved his thesis,—namely, that taking a healthy man,

—

e.g.

himself or some patient in the Infirmary,—he managed, by giving

certain diets containing a quantity of oxalates, or no oxalates at

all, to free the urine from oxalate of lime, or to increase the

quantity just as he pleased. Like Dr Graham Brown and Dr
James, he doubted if Dr Dunlop was quite correct as to oxalic

acid not being formed from sugar, starches, and such things in

the intestinal canal. They all knew that oxalic acid was very

easily formed outside the body from many articles of food. The

point was that certain persons were said to excrete a large

amount of oxalates in certain conditions. Dr Dunlop apparently

had failed to get hold of a person of that kind, who could con-

vert certain kinds of food into oxalates, and who suffered

accordingly. Were he to make observations on a large number

of people, he might come across a case which, on certain diets,

would produce oxalates, and have low spirits and all the other

symptoms he described. It was difficult to pitch on a number
of cases so as to get positive results. Negative results were

easy enough to get. He (Dr Stockman) thought far too much
stress was laid on the presence of oxalate of lime crystals in the

urine. With regard to what Dr Paton said about the physi-

cian he did not quite agree ; but the microscopic examination of

the urine for oxalate of lime crystals was quite insufficient to show

the amount of oxalic acid in the urine. Dr Dunlop had told them

there was always a certain quantity of oxalic acid, and that it was

only deposited under certain conditions. Under certain conditions

of the urine oxalate of lime crystals came down, and under

others oxalate of lime remained in solution. There might be

physicians who subjected the urine to quantitative chemical ex-

amination for oxalic acid, but hitherto he had not known them.

They made a microscopic examination, which was absolutely no

test. There might be oxalic acid present, or there might not be.

The microscopic test merely showed that there was something in

the urine which threw it down. A body which was present in

35 to 40 per cent, of all urines examined could not have any great

significance as a symptom of disease. As a matter of fact, he

found that normally there was an excretion of very small quantities

of oxalic acid in a healthy man. Very often 2 or 3 grs. were given

in cystitis and bladder conditions without, so far as he knew, pro-

ducing any of the symptoms. So far as his experience went, he
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had never come across a case of oxaluria in the sense in which it

had been understood by English physicians.

Dr Leith said he should like to say a few words on this ques-

tion, although not specially concerned in it. He had followed Dr
Dunlop's thesis with great care, and thought that he had exploded,

he would not say the bubble, but rather the remains of the bubble,

for he thought Dr Paton hardly put it correctly, and that he hardly

gave the physicians the credit due to them. It was, of course, the

work of Dr Begbie of their own town, also especially of Dr Golding
Bird of England, who brought this question before them so very
strongly, and drew apparently a perfect and complete picture of dys-

pepsia along with certain nervous symptoms and hypochondriasis,

which apparently made a very good picture of the disease, and
impressed physicians so much that for a long time they were
inclined to regard the identity of the disease as established. The
careful work of Beale, W. Roberts, etc., had practically upset this

view, and he rather thought that Dr Dunlop had but dissipated

the remains of the bubble. He thought the other questions as to

the possible conversion of proteids into oxalic acid were extremely

important; audit would be to Dr Dunlop's credit if the belief,

which seemed to them natural and reasonable, that proteids were
readily converted into urea and uric acid, and thus converted into

oxalates, should turn out to be false. Perhaps Dr Dunlop required

to do a little more before he tboroughly proved his thesis. He
gathered from Dr Dunlop that the oxalic acid was excreted in

the form in which it existed in the food. According to the tables,

the amount taken was in excess of that excreted, so that some of

it was absorbed. Dr Dunlop might investigate cases of a phthisical

nature or of chronic cardiac disease. These cases were shown to

have sometimes a greatly increased excretion of oxalic acid, as

indeed also occurred generally in cases where imperfect assimila-

tion and mal-oxidation were going on. The increased amount of

oxalic acid was found to do no harm whatever. A greater amount
had been found in phthisis and in some cases of chronic heart

disease than in cases of so-called " oxaluria." Perhaps the examina-
tion of such cases might throw further light on the question.

Dr William Russell said he would like to add his word of praise

to the words already spoken in commendation of Dr Dunlop's work.

He was a somewhat credulous physician, but he was not sufficiently

credulous to accept all laboratory work as a guide to the physician.

He thought, however, Dr Dunlop had proved his thesis in so far as

he could play on the oxalic acid secreted, and he had proved that

it was very largely derived from vegetable food ; but it seemed
to him (Dr Russell) that there had been various misconcep-

tions shown on this subject. In some of the recent works on
medicine, some books even in the hands of students, they found

merely a passing reference to oxaluria. It was largely exploded

as a morbid entity. Then, further, when they were taught that

d
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there was a condition of oxaluria to which they ought to pay
attention, it was also impressed on them that this oxaluria was
associated with various gastro-intestinal disorders, with dyspepsias

of various kinds ; and this seemed to him the turning-point of the

whole question, viz., first, whether in all acid dyspepsia there is

a large deposit of oxalate of lime ; whether there was not an
abundant increase—he would not say of oxalic acid, because there

was no satisfactory method of estimating it until Dr Dunlop
introduced this admirable method of his own—of crystals of

oxalate. These were not present in all bad acid dyspepsias, so

that there must be special forms of disorders in which this great

increase of oxalic acid was present, which was so prominent that

it had led physicians to regard it as so far an entity, because

associated with other very marked and somewhat characteristic

symptoms. He thought the question which Dr James had
submitted to Dr Dunlop was really a somewhat important one,

viz.. whether on a diet free from vegetables he might not be able

to produce oxalic acid in the urine; and whether he could really

exclude all the substances that had been mentioned as possible

sources of oxalic acid, because he thought that in the present state

of their knowledge it was exceedingly difficult to exclude all these

processes from the gastro-intestinal tractwhen dyspepsia was present.

Dr Gillespie said that Dr Leith seemed to have taken him up
wrongly as to proteids. He argued that a proteid diet was one
which largely obviated and prevented sepsis or fermentation in the

intestines, and might therefore diminish oxalates in the urine.

Dr Dunlop said he must first thank the Society for the very kind
hearing and full discussion they had given his paper. Dr Graham
Brown, after speaking of the symptoms, had mentioned the experi-

ments of Eeale and Bocri with Sayre's jackets. He (Dr Dunlop)
had only seen an account of it occupying about half a page of a small

journal, in which neither exact methods nor amounts were stated.

A possible explanation was that the increased amount of oxalic

acid was due to congestion of the alimentary tract, caused by
dyspnoea, inducing increased absorption of oxalic acid already

present. There was no evidence that oxalic acid was oxidised in

the body. All the oxalic acid taken did not appear in the urine,

simply because a great deal passed out in the faeces, which he had
not analysed owing to the difficulty of the work. No amount of

dyspnoea or interference with respiration had ever caused an
accumulation of oxalic acid in the body ; if it were so, oxalate

of lime would have been produced, and solid oxalate of lime

has never been found in the body. Dr Gillespie's view was that

oxalic acid was produced by decomposition in the intestines. He
(Dr Dunlop) considered that his experiment with milk diet quite

proved the contrary. A milk diet stopped oxalic acid. Tea was
given, and oxalic acid appeared. As regards the acidity of the

urine in acid dyspepsia, well, all the statements which had been
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made were made from a percentage examination which was value-

less. He must thank Dr James for putting patients at his disposal

in the hospital. As to the further test proposed by Dr James of

inducing acid dyspepsia after several days' milk diet, he was looking

forward to an opportunity of applying it in Dr James's wards. Dr
Stockman had spoken of finding extraordinary patients. He (Dr
Dunlop) had not been able to do so. To give one an idea of the

rarity of the condition, there had only been three cases of oxaluria

in the Infirmary in the last three years. Acid phosphate of sodium
did not precipitate oxalates, but was a solvent of them. Precipita-

tion was due to increased percentage of oxalic acid present. Dr
Leith had referred to Dr Golding Bird, who certainly gave a very

full description of it ; but the man who succeeded in bringing it

prominently before the notice of the profession was Dr Begbie.

Oxalic acid had been prepared from uric acid but not from urea.

He (the speaker) believed that the amount of absorption was one

of the principal factors affecting the amount of excretion. Dr
Leith talked of the increase of oxalic acid in phthisis. Dr Cantani,

of Naples, had worked at that point, and by a very large number
of observations had shown that it was not so. He (Dr Dunlop)
would certainly expect that a very large proportion of acid

dyspeptics would deposit crystals of oxalate in the urine.

2. REMARKS ON THE RESULTS OF SURGICAL MEASURES
IN A SERIES OF CEREBRAL CASES.

By G. A. Gibson, M.D., F.E.C.P. Ed., D.Sc, Assistant-Physician to the Eoyal
Infirmary ; Lecturer on Practice of Medicine, School of Medicine, Edinburgh.

During the last four years many examples of organic disease of

the brain have been under my care, and of these cases a certain

number have pi'esented symptoms demanding operative measures.

The opportunities thus afforded me of observing the symptoms, and
considering the treatment, have led me to form certain conclusions,

which it is my aim to state as briefly as possible in this paper,

after casting a rapid glance at the series of cases treated by
surgical means.

I. Cerebral Tumour with Jacksonian Symptoms.

{Reported by Dr Gerald Fitzgerald.)

A. A., a slater and chimney-sweep, aged 43, married, presented

himself before me in the medical waiting-room, January 19, 1891,

complaining of persistent headache, with loss of power in the left

arm and leg.

The patient had no hereditary tendencies to disease, and seemed
to have no specific taint. He had been married for many years,

and was the father of thirteen children ; five of them died in early

childhood, but the remaining eight had always been in good health.
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He had been temperate in the use of alcohol, but had smoked
heavily. His surroundings had been comfortable, but his work
had been hard ; and he had been greatly exposed to the influences

of the weather.

During the last five-and-twenty years he had met with several

accidents. About twenty-four years ago he fell from the third

floor of a house, and alighted on a stone stair upon the crown of

his head. He was unconscious for about an hour, but was able to

walk home afterwards, and observed no bad effects a few days

later. At different periods subsequent to the date of this fall the

patient had met with other accidents, some of which involved the

head, but none of them seemed to merit special attention.

Nine months before coming to the Infirmary he observed a

tendency to headache. At first it was slight and transitory, making
its appearance towards evening, especially if the work of the day

had been more arduous than usual ; the pain, however, became
more severe and persistent as time went on, and just before

presenting himself the headache had been constant. Soon after

the onset of the headache, the patient noticed some weakness of

the left arm and hand, with difficulty in using the hand for com-
plicated movements. Weakness of the left leg began to show
itself at a later period, and walking became difficult in consequence.

He subsequently observed occasional twitching of the left side of the

face, accompanied by some interference with his utterance, which

led some of his friends, at times, to express doubts as to his sobriety.

The patient was, on examination, seen to be a strong, muscular

man, 5 feet 7 inches in height, and 10 stone 6 lbs. in weight,

with a normal temperature. He complained of a feeling of

coldness and numbness over the left forearm and hand. His
perception of ordinary, painful, and thermal sensory stimuli was
everywhere acute, quick, and accurate. The headache was
referred somewhat indefinitely to the vertex, and on percussing

that region a vaguely-defined area of tenderness could be deter-

mined. The pupils were equal, and reacted normally. The
acuity of vision was unimpaired, and the field of vision unaltered.

On examining the fundus of the eye with the ophthalmoscope,

double optic neuritis was found to be present, the change being

more advanced in the left eye. The patient could not hear so

well with the left as with the right ear. The senses of taste and
smell seemed unaffected.

Turning to the motor functions, it was found that the movements
of all the muscles of the left side were much weakened. The left

side of the face was deficient in expression, and the unilateral

movements were distinctly diminished ; he could, for example,

only wink with the left eye in an imperfect manner, and his

smile was mostly confined to the right side of the face. No
involuntary twitching was observed at any time. The speech'was

somewhat indistinct. There was no deviation of the uvula or
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deflection of the tongue on protrusion. The muscles of the left

arm, and more especially of the left forearm, were a little smaller
than those of the right, and they were deficient in tone. The
power of the muscles on the affected side was considerably

reduced, the patient being able only with difficulty to raise the
arm to the level of his head, and, tested by the dynamometer, the
grasp of the left hand was only 10, as against 55 on the
right side. The loss of power was most marked, therefore, in the
hand and forearm. The muscles of the left thigh were very
slightly smaller than those of the right ; the legs were equal in

size ; there was no loss of tone in the lower extremity. "When
walking, the patient slightly dragged the left foot. Ttie left arm
and leg, on being tested by electricity, showed a Blight impairment
of irritability to galvanic as well as faradic stimuli. The super-
ficial reflexes were everywhere equal on both sides of the body.
A well-marked wrist-jerk could be elicited on the left side, the
left knee-jerk was exaggerated, and a slight ankle clonus was
found on the same side. Muscular co-ordination was unaffected,

and the muscular sense unaltered. The vasomotor and trophic
functions were in no way impaired. The mental functions were
in every respect good, except for a slight degree of irritability of

temper, which was a new development in his disposition.

A careful examination of the head revealed a slight but
distinct swelling situated of inches behind the glabella, and nearly
occupying the middle line, but lying more to the right side. The
diameter of this swelling was about 1J inches. It was hard and
resistant, and was evidently of a bony nature. This area was
the starting-point of the pain, and here the tenderness on per-
cussion was best marked.

In this case no difficulty could arise with regard to the diagnosis.
The general symptoms—headache, interference with speech, and
optic neuritis—suggested the probability of a cerebral tumour

;

and the focal symptoms—shown by the distinctly localized motor
disturbance—clearly pointed to the presence of a mass in the
middle of the right motor area, occupying the centres for the left

arm, and causing pressure upward upon the centres for the left leg,

as well as downward upon those for the left side of the face.

As regards the nature of the tumour, it was not so easy to arrive
at a definite opinion. As is well known, if syphilis be excluded,
as it was in this case, about 80 per cent, of cerebral tumours
are either tubercular or sarcomatous. Not a shred of evidence
in favour of any tubercular tendency being present, we were
inclined to the pathological diagnosis of a sarcomatous tumour.

The patient was placed under the care of my colleague, Sir
Thomas Grainger Stewart, and entered Ward 22 on the day he was
seen in the out-patient department. The nature of his case was
fully explained to him, and, after consulting with Prof. Annan-
dale, the advisability of seeking relief by means of an operation
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was placed before him. As he would not entertain the proposal, he

was treated by means of iodide of potassium and nerve sedatives.

The patient left the Ward on January 31, somewhat improved
in regard to the headache, and feeling rather more power in his

affected muscles. Although no longer resident in the Hospital,

he attended daily as an out-patient, and was treated by means of

strychnine hypodermically, with faradism to the paralyzed muscles.

The slight improvement which was manifested during the period

of his stay in the Eoyal Infirmary was of brief duration, and the

symptoms changed rapidly for the worse. The headache became
so severe that sleep was greatly interfered with. The unilateral

movements of the face and the movements of the forearm and
hand on the affected side were completely paralyzed. The muscles
of the shoulder and arm still retained some power of movement.
The weakness of the lower limb had become so marked that the

patient could not lift his foot clear of the ground. His memory
was impaired, and his inhibitory power very markedly diminished.

He was in consequence readmitted to the Ward, at that time

under my care, on March 20, 1891.

The necessity of an operation was strongly urged upon the

patient, and he gladly assented to the proposal. He was therefore

transferred to the care of Prof. Annandale on March 24.

The following day Mr Annandale operated. The bone was
removed from the region corresponding to the middle third of the

motor area on the right side. Both bone and dura mater seemed
quite healthy, but on cutting through the latter a soft reddish

mass was exposed, which was easily separated by the finger from
the surrounding brain tissue. As the mass was too large to be
removed in one piece without greatly enlarging the opening in

the skull, Mr Annandale divided it, and extracted it in several

portions. The tumour was examined by Dr Barrett, who found it

to be a glio-sarcoma.

After the operation the patient made an uninterrupted recovery,

and has remained in good health ever since. He has recovered

the use of almost all his muscles, he can walk a dozen miles,

and has nearly equal power in both arms. With the dynamometer
the grasp shows 80 with the right and 70 with the left hand.

The more specialised movements, however, of the left hand have

not been restored, and there is still an exaggerated jerk at the left

elbow and wrist, and an increase in the left knee-jerk, along with

ankle clonus; there must, therefore, be permanent degeneration of

the motor tracts descending from the right side of the brain. It is

a most interesting fact that Dr Argyll liobertson and Dr Mackay
could trace no vestige of optic neuritis in either eye when he was
seen by them in July 1895.

The great lesson which has been borne in upon me by this case,

which has already been fully recorded by me, 1
is the vital iinport-

1 International Clinics, vol. ii. (second series), p. 131, 1892.
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ance of early operation. Had the patient yielded to our advice,

and allowed us at once to give him the opportunity of surgical

relief, it is very probable that he would have regained more of

the power of finer adjustment in the hand of the left side.

II. Cerebral Tumour Producing Coma.

{Reported by Dr J. G. Cattanach .)

R. G., 50, formerly soldier, afterwards a house-painter, and
latterly a park-ranger, was admitted to Ward 22 under my
care on 13th April 1893, on the recommendation of Dr White.
The patient had been for twenty-one years in the army and had
suffered from syphilis. His second wife had borne two still-born

children. Five weeks before admission his lips began to be drawn
to the right side. A week later he complained of headache, at

first frontal, later vertical, but towards the right side, and over
the right side there was tenderness. He also began to suffer from
spasms of the great toe of the left foot. He was treated witli

iodide of potassium, which relieved the headache, but four weeks
before coming in he began to drag the left leg, which felt numb,
and he could not hold objects in his left hand, but let them fall.

On examination the patient was found to be torpid, with great
tendency to stupor ; there was restlessness and confusion of ideas.

There was some cyanosis of the lips. The tongue was furred and
tremulous. The temperature was subnormal, pulse about 80,
breathing 14 From the mental condition of the patient it was
impossible to determine the state of the sensory functions. The
pupil reflex to light was very sluggish. Intense double optic

neuritis was present. Swallowing was imperfectly performed.
Micturition was interfered with, retention and incontinence being
occasionally noted.

On getting the patient out of bed it was seen that the left

leg could not be raised at all, and an attempt, when supported, to

walk, showed that the affected leg was simply dragged along.

The left arm was almost quite paralyzed as well as the left side

of the face. The left knee-jerk was much exaggerated, and there
was left-sided ankle clonus. The patient understood what was
said to him, but was scarcely able to reply, and any words
employed were pronounced in a slow and slurring fashion. He
was treated energetically with iodide of potassium.

During the next four clays the tendency to stupor became more
marked, so that by the 17th April the patient was quite comatose.
The left leg and arm became absolutely powerless, but the face

showed distinct twitchings on the left side.

After consultation with Mr Alexis Thomson it was decided
that an operation was not only justifiable but necessary, and the
patient was transferred to Ward 7 on the 18th April. As the
symptoms pointed to an implication of the entire motor area on
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the right side of the brain, the site selected for operation was the

middle zone of the Kolandic region. On removing the bone the

dura mater was seen to bulge very markedly, and on reflecting the

membrane the exposed brain swelled out and showed no pulsation.

The surface of the brain seemed normal in colour and consistence.

On incising the brain substance and introducing the finger nothing

abnormal could be felt. The lower zone of the Rolandic area was
then exposed, also with negative results.

On the following day the patient was somewhat improved. He
expressed himself freely and sensibly in answer to questions, and
said he felt much better. He put out his tongue readily, and took

food with relish. He had, however, no return of power in the

muscles of the left side. Two days later he became delirious, and
muttered quietly. He had some ptosis of the left eye, and
internal squint of the right. Involuntary micturition was present.

On the 22nd April he again became sensible, recognised and con-

versed with his wife, but in the afternoon he collapsed suddenly,

lay for a time in a state of coma, with the eyes turned to the

right, and died quietly.

The post-mortem examination, performed by Dr Leith, showed
that there was no sepsis, and that the wound had almost entirely

healed. No meningitis was present. On slicing the brain, a

tumour, of a greyish-red colour, was found in the right hemisphere.

It was about 1 inch in transverse and £ inch in antero-posterior

measurement, and occupied the corpus striatum. The mass was
outside of the caudate nucleus, and occupied the knee and the

anterior portion of the posterior limb of the internal capsule,

encroaching on the lenticular nucleus, and pressing upon the

corpus callosum. In the posterior part of the brain there was
some encephalitis. The microscopic investigation of the tumour
showed it to be gliomatous in structure.

From this case, which had, unknown to me, been seen previously

by Dr Bramwell, and to which he referred in a recent communi-
cation,1 some useful deductions can be drawn. In the first place

it is evident that even Jacksonian spasms may have little localis-

ing value. Judging by the symptoms, a lesion might reasonably

have been expected in the cortex, beginning in the centre for the

lower limb and invading the centres for the arm and face. The
case further shows that on the removal of the increased intra-

cranial pressure consciousness was for a time restored.

It may be asked whether, in a case like this, if the diagnosis

had been correctly made of a tumour in the region of the great

basal ganglia, operation would have been justifiable. To my mind
it would be not only justifiable, but even necessary. Sir Thomas
"Watson in his classical lectures recommends, in the case of patients

dying of cholera, the transfusion of warm water into the veins with

1 Transactions of the Medico- Chirurgical Society of Edinburgh, vol xiii.,

aew scries, p. 132, 1894.
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the object of allowing the opportunity of making a will.1 How
much more urgently is surgical interference demanded in such a

case as this, with the possibility of finding a lesion, supposed to

be inaccessible, situated in such a position as to allow of its

removal

!

III. Cerebellar Tumour.

[Reported by Dr Purves Stewart.)

I. K., a married woman, set. 25, was admitted on 8th April

1895 to Ward 25 of the Koyal Infirmary, then under my charge, on
the recommendation of Dr Laing of Dundee. She complained of

headache, giddiness, and difficulty in walking. These symptoms
had commenced ten months before admission, and had steadily

grown worse in spite of treatment.

Her family history was satisfactory, there being no evidence either

of tubercular or of inherited specific disease. She had been married
for three and a half years, and had borne one child, who died

from convulsions at the age of eight months, four weeks before

patient's admission to Hospital. When three months old the

child had on its face and body a rash, the exact nature of which
the mother could not describe. The patient never had any mis-

carriages. There was no history of syphilis, either primary or

secondary. The health of her husband, who is a sailor, could not

be ascertained.

The patient was examined on the day after admission, and the

following conditions were found in the nervous system:—As
regards the sensory functions, there were no subjective sensations

of any sort, with the exception of a deep-seated headache, which
patient described as feeling "like a sharp dagger," strictly localised

to the frontal region, exactly over the left eye. This pain was
not increased by firm pressure, nor by tapping over the painful

area. There was no cutaneous anaesthesia anywhere, and the

muscular sense was normal. On examination of the eyes there

was found constant marked nystagmus, both in the horizontal and
in the vertical meridians. The left pupil was larger than the

right ; both pupils reacted to light and to accommodation. On
ophthalmoscopic examination distinct optic neuritis was found in

both eyes. Although the external and middle ears were normal,

yet patient was completely deaf in the right ear, both to

external sounds, such as the ticking of a watch, and to a tuning-

fork placed on the vertex. Taste and smell were normal.

As regards the motor functions, there was no motor paralysis or

paresis, with the exception of the soft palate, the functions of

which seemed to be slightly impaired, as evidenced by the regurgi-

tation of fluids through the nose during swallowing. Her voice

1 Lectures on the Principles and Practice of Phi/sic, fourth edition, vol.

ii.. ]». 528, 1857.

e
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was somewhat " bleating " in character, and she herself noticed

that it had altered from its normal state. The larynx was not

examined. The organic reflexes were normal, with the exception

of deglutition, which was occasionally a little difficult, especially

on attempting to drink large draughts of fluid. The skin reflexes

were normal. Both knee-jerks were equally exaggerated, and occa-

sional ankle clonus conld be elicited on both sides. The patient's

gait was very pitching and staggering in character : she reeled

along, walking on a broad base, planting her feet widely apart, but

neither stamping her heels nor scraping her toes. She complained

of distressing vertigo, but only when she moved in bed, or tried to

sit up or walk. So long as she lay still there was no feeling of

giddiness. Her gait was so unsteady that she inclined to fall

unless supported, and there seemed to be a tendency to fall on
the right side. On making patient stand, with her eyes shut

and feet together, the swaying was very marked, and here also

she tended to fall to the right side.

There were no vasomotor or trophic changes. The patient's

intelligence, attention, and memory were excellent. She slept

badly, owing to the persistent headache, which was always worst at

night. There was no abnormality to be discovered on examina-

tion of the cranium and spine. As regards the other systems,

the alimentary system was normal, save for a slight tendency to

constipation ; the lungs and heart were quite sound. As to the

integumentary system, there was a small patch of ichthyosis over

each ligamentum patellre. With respect to the reproductive

system, patient had amenorrhcea of four months' standing. The
urine contained no abnormal constituents. Prior to admission, the

patient had not suffered from vomiting, but this symptom super-

vened a few days after she came into Hospital. This vomiting

recurred at intervals, at first of several days, but later more
frequently, and it was quite unassociated with the ingestion of

food.

Such being the clinical facts, the question of diagnosis next

arose. The presence of headache, vomiting, and double optic

neuritis indicated some intra-cranial lesion. The absence of

distinct motor paralysis, either of limbs, trunk, or face, combined
with the presence of a staggering gait and distressing vertigo,

pointed clearly to the cerebellum as the seat of the lesion.

On attempting to attain to a more definite localisation, there were

several points to guide us. The tendency to fall towards the right

side is usually regarded as significant of right-sided cerebellar

lesions, and had some weight in considering the case. The right-

sided labyrinthine deafness showed that there was some lesion of

the auditory path on that side. According to Meynert, after

leaving the nucleus the auditory tract passes through the cere-

bellum, and whether this be allowed or not, there can be no

doubt that the right-sided deafness points to the probability of
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pressure upon some part of the auditory path or its nucleus. It

seemed clear that the affection was right-sided, and on account of

the trouble connected with deglutition as well as with hearing it

seemed probable that it was situated at a low level.

But in addition to these facts there was another point which was
of much interest. It is one which has not, so far as is known to

me, been previously described as of diagnostic import, and although

we cannot as yet assign any definite position to it, it appears to me
to have the promise of the highest value. Dr Purves Stewart,

resident physician at the time, called my attention to the per-

sistent headache in the left frontal region, and suggested that it

might be produced by irritation of the fronto-cerebellar fibres

crossing from the left frontal region to the superior cerebellar

peduncle. It affords me much pleasure to have this opportunity

of stating that, in my opinion, he has added a valuable symptom
to the diagnostic means at our disposal in studying cerebellar

disease. Whether it may ultimately prove of as much use as we
hope cannot at present be foreseen, but some corroborative facts

have already been brought under my notice which induce me to

cherish the expectation that this new symptom is one holding out

the promise of real utility.

From a consideration of these facts, the diagnosis was made that

there was a tumour in the lower part of the right lateral lobe of

the cerebellum. Whether the tumour was of the nature of a

gumma, a tubercular mass, or a new formation, could not be

determined. With the view of eliminating as far as possible the

chance of the lesion being a syphilitic one, the patient was at once

placed under treatment, by gradually increasing doses of iodide of

potassium, until on 20th April she was taking 60 grs. three

times a day. In addition to these massive doses of iodide,

inunction with blue ointment was applied every day to two parts

of the head,—over the right half of the cerebellum, and over

the seat of pain in the frontal region. This treatment was con-

tinued until 30th April. So far from improving, the patient grew
worse ; all her symptoms became more aggravated, and more
especially the vomiting became more frequent. On 30th April,

therefore, after consultation with Professor Annandale, she was
transferred to his Ward, with a view to surgical interference. After

her admission the vomiting increased still more in frequency, and
the patient was evidently going from bad to worse.

On 3rd May Professor Annandale cut down over the right lobe

of the cerebellum, trephined the skull, and discovered a tumour
about half an inch below the surface. The tumour was about the

size of a pigeon's egg, and lay low down in the lateral lobe of the

cerebellum, rather closer to the foramen magnum than to the outer

wall of the skull. On opening into the mass, about a drachm of

clear serous fluid escaped and was lost. Within the cyst was found

a solid tumour, apparently encapsulated. This was completely
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removed piecemeal, and subsequent microscopic investigation

showed it to be of the nature of a tibro-sarcoma.

The progress of the case after the operation was eminently
satisfactory. When the patient recovered from the chloroform

anaesthesia the frontal headacbe had entirely disappeared, and
has never returned again. The sickness also entirely ceased, the

nystagmus became much slower and less marked. Instead of

being constant, as it was before the operation, it occurred only

when the patient fixed her eyes on some object not directly in

front of her. When the globes of the eyes were in a position

of rest—that is, looking straight forward—there was almost no
nystagmus. The feeling of giddiness on changing her position

also entirely disappeared. Her swallowing became quite perfect,

even with fluids. Her gait much improved. The optic neuritis

almost disappeared.

Since leaving the Royal Infirmary the progress of the case has

been most satisfactory, as may be seen from the letter now sub-

joined :

—

" 9 Tay Square, Dundee, Nov. 18, 1895.

" My Dear Dr Gibson,—I have just received your kind note about Mrs
K. I delivered her of a healthy girl about three weeks ago, after a perfectly

easy and normal labour. She made an excellent recovery, and is now
very well. Had it not been for this she would have been across to report

herself, and no doubt she will do so when she can. She walks quite well
now, speaks as she used to, and has no headache or giddiness. There is still

a little nystagmus, and over the site of the operation a painless fluctuating

swelling still remains. In all respects it has been a most satisfactory result.

—

With kind regards, believe me, very sincerely yours,

" James H. W. Laing."

But little commentary is necessary on this case, the full details

of which have been placed on record by Dr Purves Stewart,1 but
it now seems to me quite clear that it would have been better

for the patient if we had operated earlier, as we might then have
got rid even of the slight nystagmus still present.

IV. Infantile Hemiplegia.

{Reported by Br A. M. Easterbrook.)

W. M., schoolboy, aged 13, was brought on several occasions to

see me in the waiting-room, complaining of paralysis of the left

side of the body, especially of the left leg, and fits. The patient's

father is alive, but subject to bronchitis ; his mother enjoys good
health. There seems to be, however, a bad history of parturition

on the part of the mother. The patient had four brothers, all dead
;

two only survived a few hours after birth, and one about a day and
a half after birth ; the remaining brother died of consumption. The
patient says one cousin has paralysis of the right side, but he thinks

it was the result of an accident. The patient says he has a

1 Edinburgh Hospital Reports, vol. iii. p. 447, 1895.
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pleasant and comfortable home, and that the locality, as far as he
knows, is healthy ; the drains seemed to be out of order, however,
when he was attacked by diphtheria. He has not had the usual

child's complaints (as measles, scarlatina, whooping-cough); he has
had bronchitis several times. About two years ago he was in a

private hospital with diphtheria for seven weeks ; he does not
seem to have suffered from post-diphtheritic paralysis, nor was his

left-sided paresis aggravated by the diphtheria; he has had no
other serious illness except the present condition. The patient

says he has had the paralysis ever since birth., and he says his

mother ascribes his condition to an injury he received at birth on
the right side of the head ; the labour was evidently a difficult one,

and forceps were used. His mother told him that the doctor used
to come and manipulate his head for some days after the birth,

and expressed hopes that the child would recover from the injury,

but the whole of the left side of the patient's body has ever since

birth been paretic and weaker than the right side, and has had a

tendency to be ill-developed ; he has evidently had talipes equinus
of his left foot since his childhood, as he says he always walked
as he does now. He has been treated for his condition, but has
not made any marked improvement, although he says that now he
has more power in and can use his left arm better than before.

With regard to the fits, he states that he commenced to have them
about twelve months ago, and at first he used to have two, three,

and four in a week, but of late (for the last month or two) they

have diminished in frequency, he only having now about one a

week. He says he can usually tell when he is going to have a fit,

although he cannot describe any very definite aura immediately
preceding the fits, but he usually has a headache for about a day
before, and sometimes feels sick for some hours before a fit ; and
when actually going into the fit he says he usually becomes giddy,

and everything seems to whirl round about him. He says he does

not always lose consciousness during a fit, but often does so.

On admission the patient was seen to be fairly well nourished,

but the left side of body was not so well developed as right. The
patient's left upper extremity seems to be slightly less developed
than the right, and there seems to be some degree of permanent
contracture of the left biceps, causing the left elbow to assume the

flexed position. The left lower extremity seems slightly less de-

veloped than the right, and there is marked talipes equinus of the

left foot, and also some degree of inversion of the left foot. The
patient looks anremic, and his head is inclined to droop forwards

on the chest. He has rather prominent eyeballs, and at times a

somewhat vacant stare. His face generally is somewhat expres-

sionless ; his temperament seems to be rather of a nervous
character, and he has not a very intelligent expression. When
spoken to, however, he seems to have a fairly good memory and
intelligence, but is apt at times to be slightly dazed and vacant.
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This is not, however, by any means a marked feature. His
muscles, generally speaking, seem to be subject to small jerky,

spasmodic movements, which seem to be involuntary. There are

no marked fibrillary twitchings. The patient is subject to pain in

the head, especially on the right side and in the frontal region.

When it is present, he says it is a dull aching pain, and that it

makes him feel dizzy and unable to do anything, and he has

to go to bed whenever it comes on ; the patient says he always

has this headache before and more severely after a fit. His
headache, however, is sometimes present without a fit necessarily

occurring. He also experiences sometimes a stiffness and pain

round the neck, especially at the back of the neck,—it prevents

him from moving his neck freely. The patient also sometimes

experiences sensation of pins and needles down the whole left side

of body, especially in the left foot, not much in the left arm.

The sensation of pins and needles is present sometimes apart from

fits. He also says that his whole left side feels asleep when he is

going into a fit, and for an hour or so after he has come out of a

fit. He also experiences tingling sometimes in the left upper and
lower extremities. No history of lancinating or girdle pains, with

the exception, perhaps, of that occasional stiffness he experiences

in the neck. The tactile sensibility seems to be unimpaired ; he

can always tell you where you are touching him when his eyes

are closed. Perhaps at times he is rather slow in localising the

spot, but on the whole his sensation of touch is fairly normal.

Sensibility to heat and pain are all unimpaired. After examining

him for some time he has made mistakes with regard to heat

sensation on his left leg, but he is nearly always right in dis-

tinguishing between hot and cold test-tubes. The muscular sense

seems to be unimpaired. He can balance himself quite well with

his eyes shut, but has some difficulty in so doing, even with his

eyes open, when he puts both feet closely together, due to talipes,

perhaps. The special senses are unimpaired. The organic reflexes

are normal, except that the breathing tends to be jerky sometimes,

and he says he is breathless when coming out of a fit ; also the

heart's action is irregular. The superficial reflexes are little affected.

Ankle clonus is markedly present on the left side ; it can occasion-

ally be produced on the right side. The knee-jerk is distinctly

more marked on the left side ; and knee clonus can also be pro-

duced on the left side by repeated tapping over the quadriceps

extensor tendon. The wrist-jerk is well marked on the left side;

not so on the right side. The patient's voluntary motor power
is somewhat impaired on the left side. This is most marked in

comparing the two upper extremities, the left arm being distinctly

weaker than the right arm. No special groups of muscles seem
to be involved. The power of co-ordination is not very great in

either upper or lower extremities, but better on the right side

than on the left. He cannot describe a circle well with either
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foot, but a better attempt is made with the right foot. He
cannot walk along a straight line very well ; this is perhaps due to

a certain extent to his deformity on the left side,—talipes equinus.

He can pick up objects well enough, but is apt to be slow in

his movements. On being asked to touch various parts of his

body with his eyes shut, he goes wider of the mark with his left

hand than with his right. As a rule, he puts his finger within two
or three inches of the spot he is asked to touch. The skin is dry

and fairly well nourished on both sides. The soft tissues of the left

extremities are somewhat wasted,

—

i.e., not so well developed as on

the right side. The left lower and upper extremities tend to be

colder than those on right side. There does not seem to be any

tendency to glossiness of the skin on the left side or elsewhere.

There are no eruptions except a papule on the nose, and the mark
of a dog-bite on the back of the right popliteal space. The
intelligence is fairly good. He is apt to be distracted and dazed

at times (especially after much examination). His memory is not

particularly good. His speech seems to be normal, but patient

cannot read or write well—only very simple words, as dog and cat.

He can only write simple words and his own name, and only in

badly-formed capitals (probably due to neglect of education). The
patient sleeps well, as a rule, except when his headaches come
on, aud these then prevent him from sleeping. He does not seem

to be troubled with dreams. There is a general fulness to be

made out over the right temporo-parietal region. No special

prominence or thickening of bone is to be made out at any one

point. No scar is observed on head. There is no specially painful

spot to be made out by percussing all over the head. On inspec-

tion, a slight left lateral curve is seen to be present in the dorsal

region. The first three lumbar spines are perhaps unduly pro-

minent. Percussion down spine and hot sponge test elicit nothing

of importance. The result of careful measurement of the bones

and muscles shows no striking differences between the two sides.

The patient was brought to see me at the waiting-room on

several occasions, and was treated by means of tonic remedies along

with the bromides. As he made no progress in any way he was taken

into Ward 22, then under my care, on 18th April 1894. It

seemed to me that there were two possibilities,—he might be

afflicted w7ith hemiplegia dependent on porencephaly, or caused by
some localised lesion on or near the motor area. On consultation

with Mr Alexis Thomson, we agreed that in view of the cranial

accident at birth there was at least a possibility of the latter

alternative, and resolved to operate, a course that was eagerly

sanctioned by the parents. The patient was therefore transferred

to the surgical side.

Mr Thomson removed a large piece of the skull in the

situation of the right motor area, but failed to see any altera-

tion in the membranes or cortex. He therefore sewed the
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membranes, replaced the bone, and closed the wound. The boy
made a perfect recovery from the operation, but except for some
increase of intelligence has not in any way improved. We were
not, in this instance, sanguine as to the possibilities open to us

;

but after reviewing all the facts and circumstances presented by
the case, it seems to me that we should with similar conditions

follow the same course as on this occasion.

V. General Paralysis with Epileptiform Attacks.

{Reported by Dr J. G-. Cattanach.)

J. R, aged 47, domestic servant, was admitted to Ward 6 on
4th December 1894, on the recommendation of Dr Crawford Dunlop.

About twelve years before admission she was struck on the

head by a burglar. She was for some time unconscious, and was
never able to give any clear account of the assault. Four years

before admission she began to take fits, and had since then suffered

from convulsive attacks at irregular intervals. These were said to

have commenced invariably by spasms of the right arm, spreading

over the entire body. Latterly after the attacks she was in a more
lethargic condition than used to be the case. In September the

patient was placed in the Elgin Asylum on account of her mental

condition. While there she had two convulsive attacks, and more
than one maniacal outbreak. The convulsions were said to have
begun in the right arm, and to have been almost confined to that

limb.

On examination the patient presented no change in sensibility,

common or special. There was no optic neuritis. The organic and
superficial reflexes were unaltered, and there was no change in the

myotatic irritability. The intelligence was weak. Questions received

irrelevant replies, and the patient was moved to tears and laughter

by slight causes. No convulsive attack took place while the

patient was under my care, although she was watched day and
night. The relatives of the patient were very anxious that some
attempt should be made to ascertain the cause of the convulsive

attacks, and to remove it if possible. Mr Cotterill accordingly

saw her, along with Dr Dunlop and myself. It seemed to us that

the patient suffered from dementia, and that it was possible there

might be some focus of irritation on the right side of the cortex.

It was therefore determined to have recourse to operation.

On 20th December Mr Cotterill, with the wheel-saw, turned back

a flap of bone about the size of the palm of the hand and exposed

the motor area on the left side. There was no thickening of the

bone or dura mater, and on reflecting the latter no increase of fluid

could be seen. The surface of the brain, however, was somewhat
flattened, and showed an opalescence rather suggestive of some old-

standing hyperemia. On stimulating the motor area with a weak
faradie current there was a sluggish reaction of the leg and arm,
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but the side of the face was thrown into typical epileptiform

spasms. By means of a fine trocar and cannula a small quantity

of fluid was drawn from the lateral ventricle, the dura mater was
stitched, the bone replaced, and the scalp sutured.

The patient spent a very restless, noisy night. The temperature
rose to 100° and the pulse to 120, but the respirations remained
normal, about 17 or 18. On the following day she was still very
restless ; the pulse, temperature, and respiration rose. During the

next two days the symptoms became more serious, and early in the

morning of the 24th December, after the temperature had risen to

102
o-
6, the pulse to 1G2, and the breathing to 52, she passed

quietly away.

The brain was forwarded to Dr W. F. Eobertson, pathologist to

the Royal Asylum, who kindly furnished me with the following

report :

—

" Royal Asylum, Morningside, 25th December 1894.

" Dear Dr Gibson,—Many thanks for the interesting brain you sent me
yesterday. I have cut and examined sections, and now send you one.

Histologically the case is one of general paralysis of the insane, and I have
little hesitation in saying that the case was really one of that kind. Dr
Cattanach has sent me a note of the history, which is quite consistent with
this view, though somewhat exceptional. You will notice marked spindle-cell

hypertrophy, not only in the first layer, but in the depth of the cortex and
iu tlie white matter ; thickening of the capillaries, aggregation of round cells

upon the larger vessels, and advanced degeneration of the nerve cells. The
last is chiefly pigmentarj^ but there is also a marked degree of nuclear
vacuolation. This, as you no doubt remember, Dr Bevan Lewis specially

associates with epilepsy—an observation which we have not been able to

corroborate at Morningside, I had quite recently a case of general paralysis

which showed as marked nuclear vacuolation as is seen in this case.—Yours
very sincerely, " W. F. Robertson."

Now, in this case there was an error in diagnosis ; the case

seemed one of dementia, with a possible focus of irritation. If it

had been regarded by me as one of general paralysis, looking to the

published results of operative measures in that disease, it would
have appeared undesirable to have adopted any surgical procedure.

But, considering the condition as one of dementia, and with the

history of Jacksonian spasms, there seemed to be a very clear duty
in the case. Dr Clouston, in a private communication, informs me
that alienists make about two per cent, of errors in the diagnosis of

general paralysis, and he is kind enough to indicate that he would
allow the ordinary physician a wider margin !

VI. Old Fracture of Vertex of Skull with Severe Pain.

{Reported by Dr Purves Stewart.)

C. M., 55, rivetter, presented himself before me as an out-

patient, and was admitted on 16th April 1895 to Ward 22 under

/
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my care. Thirty-three months before, he had been injured by a

plank which fell 30 feet, and struck him on the head, fracturing at

the same time his left clavicle and left radius. For two days he

was unconscious, and was under treatment in Sunderland Infirmary

for two months. During the interval which had elapsed since

then he had for the most part been in bed suffering from occipital

headache, giddiness, inability to walk, and deafness of the left

ear, attended by blowing noises. He had never been subject to

any spasmodic symptoms throughout. The patient was well

nourished; his expression was vacant, his apprehension dull, and his

speech sluggish. On the left side of the scalp there was a curved

scar 2f in. long near sagittal suture, with convexity towards it

;

the posterior end of the scar was 6| in. from the glabella, and

1^ in. from the middle line, and its direction was towards the

temple. The bone beneath showed a depression. There was no
tenderness; none of the muscles were in a state of paresis; the

patient could not turn quickly or walk long ; the left knee-jerk

was about normal, the right diminished ; there was no clonus ; both

eyes had slight hyperaemia of nasal part of the disc.

On consultation with Mr Alexis Thomson it was resolved

that, as the symptoms were undoubtedly due to the injury, explora-

tion of the site of the lesion would probably afford relief,

although it might fail to disclose anything more than thickened

bone, and the patient was therefore transferred to Ward 7, under

Mr Thomson's care, on 22nd April.

On the 23rd April Mr Thomson reflected a large scalp flap, aud
with the wheel-saw removed an elongated segment of bone,

including the area of depression. The inner table appeared

smooth ; there was considerable bleeding from the diploe, the dura

mater was much thickened, and on opening it more than the

usual amount of cerebro-spinal fluid escaped. The brain surface

appeared healthy. After stitching the dura mater, the bone was
replaced and the flap sutured.

The patient recovered rapidly from the effects of the operation,

and left the Infirmary quite free of pain,—showing, however, to

the time of his departure the slight change in the optic discs.

Commentary on this case is needless.

VII. Fracture of Skull, with Compression of Brain
FROM HEMORRHAGE.

{Reported by Dr J. G. Cattanach.)

J. R, 50, labourer, was admitted to Ward 6, under my care,

Gth January 1895. For some weeks he had been drinking

heavily. On the morning of the 5th January he had a fit in his

lodging, and afterwards went out. He was picked up in an
unconscious state in the street by the police, and detained
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over-night as being drunk and incapable ; but as he was still

unconscious on the following morning, he was brought to the

Infirmary.

He was, when examined on 7th January, found in a comatose

condition, with a temperature of 103°, a pulse of 136, and breathing

of 42. The breathing was stertorous, the pupils unequal, the right

being contracted, the left dilated. There was a cut over the left

parietal eminence. Twitchings were seen on the right side of

the face.

On the 8th January the patient had a localised convulsion,

commencing with a spasm of the muscles of the right side of the

face, and spreading to the arm and leg of the same side. This

hemispasm was repeated about every ten minutes. In the inter-

vals between the attacks the muscles of the affected side were

limp and flaccid.

On consultation with Mr Alexis Thomson, it was resolved that,

as the patient was apparently dying from compression primarily of

the left cerebral cortex in the motor area, it was a duty to give him
the possibility of operative relief, and he was accordingly trans-

ferred to his care.

Mr Thomson raised a flap over the left arm and leg areas, and
with a wheel-saw removed a piece of bone. The dura mater was
yellowish in patches, bulged considerably, and did not pulsate

;

when incised an extensive thick blood-clot was found. This was

as far as possible washed away, the dura mater was sewn, the

bone was not replaced, and the flap was sutured.

The patient was decidedly more sensitive to stimuli after the

operation, and remained free of spasms for about two hours, but

after that interval he began to have twitchings of the right side of

the face, which recurred about three times an hour, but finally

ceased nine hours after the operation. He had involuntary

micturition, but looked about him. At 10 o'clock on the morning
of 9th January he died quietly.

At the post-mortem examination by. Dr Muir, on 10th January,

a fissured fracture was found, extending from the left parietal

eminence to the middle fossa of the base. A considerable amount
of blood had escaped, and there was laceration of the right temporal

lobe of the brain by contre-coap. All the arteries were athero-

matous, but it was impossible to detect the source of the

hemorrhage. Any remarks upon this case would be super-

fluous.

The principal conclusions to which the consideration of these

cases has led me have been stated in connexion with the narra-

tion of each. It only remains to sum them up—an easy task, as

they are almost entirely comprised in the advice to operate early,

which can only be rendered possible by the loyal co-operation of

the physician and the surgeon. We sometimes hear the statement
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that the diagnosis of such cases belongs solely to the physician,

and that when he has made up his mind he has simply to issue

instructions to the surgeon. In fact, we are often told that the

surgeon is simply the hand, the physician the head. This, how-

ever, is a point of view that should be warmly repudiated. Not
only does it throw discredit upon a great branch of our profession,

but it also renders the mutual helpfulness of medicine and surgery

impracticable, and prevents the full benefits which accrue from

the harmonious co-operation of real fellow-workers.

The President said they had had a very interesting series of cases

of cerebral surgery brought before them, and not the less interest-

ing because it had been brought before them by a physician.

These cases were interesting, not only to the physician and

surgeon, but to the neurologist, oculist, and dentist— in fact, to

all practitioners of medicine. He had no doubt they had been

listened to with much interest. The hour was late, and he hoped

that those who spoke would be as brief as possible.

Mr Caird said that this interesting series of cases strongly

emphasized the position that every physician should take up, viz.,

that he should recognise how much aid he could obtain from the

surgeon, especially if he were called early. One question of great

interest was—how long might optic neuritis exist, and to what
extent, and yet after removal of intra-cranial pressure by

trephining return to the normal ?

Tlie President said he had seen several cases of very acute,

thoroughly developed optic neuritis in patients suffering either

from cerebral tumours or injuries, in whom operations had been

performed relieving intra-cranial pressure, and with the result

that very good, he might say perfect, vision had been restored in

some instances. Whether perfect vision was restored or not

depended on a variety of circumstances. One most particularly

was the length of time it had existed ; whether the inflammatory

changes had gone on to such an extent as to induce atrophy of the

optic nerve fibres. From that condition recovery could not be

expected, but anything short of atrophic conditions might be

recovered from in these cases. It was well known that there

might be extensive optic neuritis with scarcely any perceptible

diminution in vision, which arose from the circumstance that the

impression which was found on the retina was accurately per-

ceived by the retinal elements, and was conveyed to the brain,

and there accurately perceived by the patient. This condition of

affairs remained perfect so long as atrophic changes did not occur

in the optic nerve. That was the condition on which the final

result of the case depended. If the optic changes had advanced to

a considerable extent, then only imperfect restoration of vision

could be expected. But he could not give any definite statement
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as to when the atrophic changes occurred. That depended on the

extent of the optic neuritis. Some cases of comparatively mild
optic neuritis might run a prolonged course before giving rise to

atrophic change, while others of a more acute severe type very soon
produced the changes.

Dr Purves Stewart said he would like to call attention to the

new symptom localising cerebellar lesions. All the localising

symptoms had been hitherto associated only with the middle lobe

of the cerebellum, which was its essential part. As they passed
down the animal scale the lateral lobes became smaller, until in

birds they disappeared. They would expect then most of the
localising symptoms in affections of the middle lobe ; but in the

case to which Dr Gibson had referred, the tumour was successfully

diagnosed in the lateral lobe, and that by means of a new
symptom, viz., the fronto-cerebellar headache. The tumour was
on the right side, and the headache in the left frontal region

;

and the reasons for giving the diagnosis were chiefly anatomical.

The cerebellum had three sets of peduncles—inferior, middle, and
superior. The inferior peduncles or restiform bodies connected
the upper part of the middle lobe of the cerebellum with the
nuclei of the posterior columns of the cord. Some of its fibres

decussated as they passed downwards, others remained uncrossed.

The middle peduncles of the cerebellum formed the transverse
fibres of the pons, which were formerly considered to be mainly
commissural, but more recently it had been shown that this was
not so, but that the transverse fibres of the pons arose mostly in

the cortex of the cerebellar hemispheres, and passed across the
middle line to nerve cells in the pons, which cells, again, were con-
nected with the various lobes of the cerebrum. Each superior
cerebellar peduncle arose mainly in the interior of one dentate
nucleus, but also in part from the cortex of the cerebellum, and
especially from the lower part of the lateral lobe. Its fibres, when
traced upwards, were found to decussate with those of the opposite
side, between the corpora quadrigemina. Some of the fibres

appeared to end in the red nucleus of the tegmentum of the
opposite side, whilst other fibres passed this nucleus, and ran on to

the frontal lobe of the opposite cerebral hemisphere, thus con-
stituting a fronto-cerebellar tract. The question came up, which
part of that long tract were they to fix the lesion in ? The right
labyrinthine deafness did not help them much, because there were
two views as to the auditory path. One view was that it ran up
in the tegmentum ; others, on the contrary, e.g. Gowers, held that
it ran through the cerebellum itself; but the patient had some
paresis of the soft palate, some difficulty of swallowing, and some
weakness of the vocal cords, which indicated pressure on the
bulbar part of the spinal accessory, and that the lesion therefore
was compressing the medulla, and that if it were in the superior
peduncle it must be low in it. Mr Annandale cut down on the
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lower part, and removed a tumour of the size of a hen's egg from a

position midway between the medulla and the side of the skull.

Since the publication of this case he had obtained notes of another

case with a similar symptom, but in -which the diagnosis was not

made, viz., that of a woman of about 50, with headache, vomiting,

double optic neuritis, giddiness, exaggerated knee-jerks on both

sides, and history of convulsions not accompanied by unconscious-

ness, beginning in right arm,—the patient going from bad to worse

in spite of potassium iodide. The surgeon trephined over the left

frontal region, and found nothing abnormal. The patient died two

days afterwards, and post-mortem the tumour was found in the

right lateral lobe of the cerebellum. He (Dr Stewart) had been in

communication with Dr Kisien Eussell, and also with Dr Gowers,

and they had been good enough to admit the feasibility of the

hypothesis which had been advanced.

Dr William Eussell said he would like from the physician's side

to express his very great admiration of the series of cases Dr Gibson

had laid before them. These cases did not lend themselves to

criticism, but were valuable as being one man's entire record—some

eminently successful, others moderately, others not at all. That was

the kind of record that they wanted there, and as a profession, both

with reference to cerebral surgery and other things, and they did

not always get it. He thought they might congratulate Dr Purves

Stewart on having so early in his career discovered a symptom
which, he was sure, they all hoped would be found reliable and

useful in the diagnosis of those important cerebellar lesions.

Dr Gibson, in reply, said that there was very little for him to

say, because the Society, with its usual generosity, had accepted the

observations brought before them with characteristic kindliness.

He had to thank the President for his observations on optic

neuritis, which practically coincided with what he had in a much
smaller way always seen ; and he desired also to say how much
he appreciated the remarks made by Dr Eussell. He was one of

the most ardent advocates of Dr Purves Stewart's views in regard

to the anatomical aspect of the case to which he had specially

referred, but he was of opinion that the diagnosis was founded

on a sure basis, even if the symptom now for the first time

described had been absent. It was, however, with much interest

that he had followed Dr Purves Stewart in working out the

details connected with the anatomical investigation of the

symptom in question, and lie felt sincere pleasure in having this

occasion of congratulating him on the discovery of what promised

to be a valuable aid to diagnosis.
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Meeting III.—December 18, 1895.

Dr William Craig, Vice-President, in the Chair.

I. Exhibition of Patients.

1. Dr Allan Jamieson showed a case of xeroderma pigmentosum
in an early stage. Janet W., 2>\ years old, was brought to the

Eoyal Infirmary on 16th November 1895. She lived in the outskirts

of Edinburgh, and was an only child. Her mother's father died of

cancer of the tongue at the age of 69, but he had been a very
heavy smoker. Several near relatives on both sides have died of

consumption. She was born at seven months, yet she throve well
till she was a year old. Vinolia soap was used to wash the child.

When twelve months old her mother noticed a roughness of the
face, such as might be caused by cold. The skin was itchy, for the

infant scratched it. This roughness gradually became worse,

though always confined to the face. The surface never oozed or

became wet; was always dry and scaly. There were then no
freckles. These appeared nine months later, and could not be
accounted for by any undue exposure to the sun's rays. Since
then they have increased in number. The child is well enough
grown for her age, is nervous, fretful, and capricious. On admis-
sion it was seen that only the skin of the face was affected ; there

were no freckles or any abnormal changes on the neck or hands.

The skin of the face was pigmented as well as being much freckled.

It was dry, rough, and very slightly scaly. Here and there were
stigmata or telangiectases, small pinkish spots, and atrophic white
ones. There was a prominent wart the size of a pea at the outer

canthus of the right eye, and in the centre of the left cheek there

was a pea-sized scab, firmly seated, brown in colour, and sur-

rounded by a raised edge, something like the rolled edge of

epithelioma or rodent ulcer. The lips were dry and compressed.
The conjunctivas were slightly congested, the margin of the eyelids

tending to ectropion. She was admitted into Ward 38 on 10th
December. The wart on the left cheek had then fallen off, leaving

a pink macular but superficial scar. Another had come in the

centre of the right cheek, a hard warty growth with a narrow red
areola. The urine was examined and found to deposit some urates,

but contained neither sugar nor albumen. The treatment ordered
was to have one quarter tabloid of thyroid extract daily, a small
dose of cod-liver oil at night, and an ointment of boric acid in

lanoline cold cream applied to the face. This seems to be but the

second case reported in Scotland. Prof. M'Call Anderson had one
in a boy whose sister was also affected, though she died from an
intercurrent complaint. One has also occurred in Ireland, figured

and described by Dr Byrom Bramwell. There have been five in
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England, described by Drs Badcliffe Crocker, Pringle, and Stephen

Mackenzie. In all between sixty and seventy examples have been

recorded from various parts since it was first brought under notice

by Kaposi.

2. Mr MacGillivray showed—(«.) A case of excision of the
CONDYLES OF THE HUMERUS FOR DISLOCATION WITH FRACTURE.

This was a case exactly similar to one he had shown to the

Society a year ago, and was treated in the same way, with a

similarly excellent result. The patient, a little girl aged 7, was

sent in from the country, suffering from the result of a fall on the

right elbow five weeks previously; ever since the joint had been

fixed in a slightly flexed position. On examination, there was
found to be a dislocation backwards and inwards of both bones of

the forearm, with a fracture of the internal condyle, which was
reunited to the lower end of the humerus, but displaced at right

angles backwards. Eeduction was impossible. He therefore, by

means of a linear incision to the inner side of the olecranon,

removed the condyles by the method recommended by Dr Heron
Watson, by cutting off the internal condyle obliquely from above

downwards by means of bone pliers, and removing it, separating

the external condyle in a similar way from below upwards, turning

out the end of the shaft and sawing it off, and then dissecting out

the external condyle, the periosteum being left intact and the

bones of the forearm untouched. No drainage tube was employed.

Extension was applied for a week. Wound was then quite healed,

and patient could flex the arm herself to her mouth ; and now,

three weeks after the operation, movement was almost perfect.

(b.) A case of a boy, aged 6, from whom he had removed
EXTENSIVE PAPILLOMATA OF THE LARYNX BY THYROTOMY. This

was the fourth occasion upon which he had operated for this

condition, and so far as the operation was concerned it was

perfectly easy and safe. He had formerly always done a

provisional tracheotomy several days previously ; but on this

occasion the tracheotomy was done at the same time, a Halm's

tube being employed during the operation. The tracheotomy tube

was removed the next day, and the whole wound healed at once.

The trouble of the operation was the tendency to recurrence.

There was no difficulty in thoroughly removing the warts from the

vocal cords, but in every case he had operated on there were large

bunches of warts growing from the ventricle of the larynx, and
probably extending into the sacculus laryngis. These were ex-

tremely difficult to eradicate, and it was probably from these that

recurrences took place. All hough all difficulty in breathing was

removed by the operation, he could not say that the improvement
in voice was very great, the patient being only able to speak in a

hoarse, toneless whisper.

3. Mr Cotterill showed

—

(a.) Pancreatic cyst. Sarah B., aged 15
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had suffered twelve weeks previous to her admission to Mr
Cotterill's Wards from a sharp attack of gastric pain, accompanied

by constipation and vomiting. A swelling began to show a fort-

night after this, and at the date of her admission to the Wards
there was a large tumour the size of a child's head in the left

hypochondriac and umbilical regions, passing across the middle

line to the right hypochondrium. This caused the patient a lot of

dragging pain, and she was much emaciated. The exact nature of

the tumour being doubtful, some of its contents were drawn off by

the aspirator and examined, when the fluid was found to present

several of the characters which were indicative of cyst of the

pancreas. The chief interest in the case lay in the fact that the

cyst was opened by a posterior incision, and not through the

anterior abdominal wall, as is usually done. It was considered an
advantage to attack the cyst from behind, as there it could be

reached extra-peritoneally, it would drain better from a posterior

opening, and there would be less risk of the subsequent formation

of a ventral hernia. An incision was accordingly made along the

outer border of the erector spinas, just below the twelfth rib, and
a tube was inserted into the cyst, the wall of which was found to

be thick and nodulated on its external surface. The wound was
kept open by drainage-tube for some four months, and latterly

iodine was injected occasionally, to help to cause obliterative

adhesions in the interior of the cyst. It was then allowed to heal,

and has remained cured since that time. During her stay in the

ward she was given liquor pancreaticus with her food, and this

seems to have supplied a want, as she put on nearly 3 stones in

weight in six months, and is now fat and well. The posterior

incision was suggested to Mr Cotterill by a case of Mr Cathcart's,

where he had found it necessary to make a counter-opening behind

in a somewhat similar case, and had found that the wound drained

well from the flank. The case shown is believed to be the first, in

this school at any rate, which has been deliberately attacked

i'rom behind, and there seems little doubt but that it is the safer

method.

(6.) Lateral spina bifida. Alexander A., aged 9, was sent in

to Mr Cotterill's Wards on account of paralytic talipes equinus.

On closer examination he was found to be suffering from a spina

bifida, which protruded laterally through the sacrum through an
opening opposite the right sacro-iliac synchondrosis. The tumour
was about the size of an orange, and was covered by normal skin.

It disappeared on pressure, and did not vary in size on coughing,

but grew very tense when the patient stood upright. On passing

the finger into the lower bowel it was found possible to invaginate

the rectum through this bony aperture in the sacrum on to the

posterior surface of that bone. Some fluid withdrawn from the

tumour possessed the characteristics of cerebro-spinal fluid. The
boy was found to be suffering from the following abnormalities in

9
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conjunction with the spina bifida:—Imperfectly developed ears,

especially the left, a very arched palate, ptosis of left eye, paralytic

equino-varus of right side, congenital hydrocele, right inguinal

hernia (congenital), an abnormally wide range of movement at the

right shoulder joint, incontinence of feces and urine, non-descent

of the left testicle, and a somewhat backward mental development.

(c.) Actinomycosis. Catherine F., aged 27, a domestic servant,

was sent into Mr Cotterill's Wards suffering from a large swelling

over the right zygoma and malar bone, of three weeks' standing.

The symptoms had begun four weeks before admission by severe

pain in the right ear, followed in a few days by swelling in front

of the ear. There was no history of otorrhcea. Fomentations were

applied for a few days, but as the swelling increased rapidly, an

incision was made into it, and a few drops of pus evacuated,

together with a considerable quantity of greyish pultaceous material,

strongly suggestive of a rapidly growing sarcoma. It was discovered,

however, to be a case of actinomycosis, the microscope detecting the

ray fungus. The swelling was scraped with a Volkmann's spoon,

and drained for two weeks, and iodide of potash was given in large

doses. The patient is now convalescent (six weeks from the opera-

tion), the swelling having entirely disappeared, and the general

health being greatly improved. Some decayed stumps were

extracted, but no fungus was found about them.

In the above cases Dr Leith, pathologist to the Infirmary, kindly

examined the specimens microscopically.

4. Mr Caird showed

—

(a.) A male patient, set. 26, on whom he

had performed a double (simultaneous) operation for PYLORIC

stenosis and DILATION OP the SToMACH. The strictured pylorus

was incised longitudinally and sutured transversely (method of

Heineke and Mickulicz). The stomach was doubled upon itself,

its greater curvature united to the lesser curvature, and the

opposed serous surfaces to each other (method of Birchner). At
the time of the operation, June 1895, he weighed 6 st. 12 lbs. ; he

now weighs 8 st. 7 lbs.

(b.) A lad, set. 14, with a markedly tubercular history. He was
admitted to the Royal Infirmary suffering from middle-ear disease,

for which Prof. Chiene opened the left mastoid antrum. Three

days thereafter he complained of severe headache, his temperature

rose, and rapidly there came on incoherent speed), right side facial

paralysis, twitching of right arm and leg, then twitching of all the

limbs, succeeded by diminished motion, diminished resistance, and

delayed sensation in the right limbs only. There was left

optic neuritis. Temperature 104°. Under the belief that there

was suppuration extending upwards from the Broca's convolution

along the Rolandic areas, Mr Caird trephined. On opening the

tense dura a quantity of serous fluid escaped; the brain bulged.

There was no pus found on the surface of the brain, nor yet
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within it on exploration. The pia was cedematous and showed
a few milky patches along the vessels. On the following day
the facial paralysis had passed off; the right limbs twitched

more than the left ; he was found to have right optic neuritis.

Symptoms suggesting tubercular meningitis now developed.

He began to cry out, buried his head in the bed-clothes, his

abdomen was markedly retracted, and t&che cerebrale was well

marked. He became unconscious, and continued in an anxious

condition for twelve days, when he began to improve. Optic

neuritis attacked the right eye after the left had been affected,

and the right was the last to resolve.

(c.) Patient, set. 17, who, when 4 years of age, after an attack of

measles, sustained an injury to the left humerus, which was
followed by suppuration and exfoliation of the greater part of the

diaphysis. A false joint ensued, and the stunted arm remained
practically useless. After a couple of failures, the bones were
successfully wired last year. Fragments of bone from the rawed
extremities were left in the wound, and the process of consolida-

tion was probably assisted by the employment of passive conges-

tion a month after the operation. The arm is now strong and
useful, but the whole of that extremity is much smaller than its

well-developed neighbour.

5. Dr John Thomson showed, for Dr Wm. Paterson, a boy of 6|
years (M. H.), suffering from deformity of the hands and
fingers due to an attack of peripheral neuritis following measles.

He had a severe attack of measles with pulmonary complications

during the latter half of March. This pulled him down very
much, but he seemed to have recovered pretty well. About the

beginning of June he began to complain of tiredness and pains in

his feet. Although the pains were never severe, his ankles

gradually became extended so that he could not put his heels to

the ground. His knee-jerks were gone. No rise of temperature.

On 1st July, Dr Paterson found for the first time that there was
distinct analgesia of the feet and legs. This passed off, and on
the evening of the same day there was hyperesthesia. There was
also marked frequency of micturition. In the end of July, the feet

were still so pointed that he could not stand, but there was no
pain or tenderness. Early in September he was able to walk, and
now his legs and feet seem quite right. On June 30th (a month
after the feet) both his hands became sore in one day—with half

an hour's interval. The pain was very severe, so that he screamed
with it day and night for some days. It gradually subsided, but
was still present in some degree four weeks later, and the hands
remained very sensitive, apparently from hyperesthesia of the

skin as well as of the joint structures. The wrists became fixed in

a flexed position ; the fingers and thumb of the left hand were
flexed towards the palm, the fingers of the right being extended at
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the metacarpophalangeal joints and flexed at the others. (Photo-

graph shown.) Attempts at extension were very painful. The
position of the hands is slowly improving ; they are very much less

tender, and the range of movement of the joints is steadily

increasing under regular passive exercises. The power of voluntary

movement also is slowly returning to the fingers and hands. The
prognosis seems quite good as to ultimate complete recovery.

6. Dr John Thomson showed a girl (Jessie A.), eet. 14, suffering

from ELEPHANTIASIS AFFECTING THE NECK, SCALP, EAR, AND LOWER
part of face. She was quite well until she was 3 years old, when
her left cheek was noticed, during an attack of whooping-cough
and inflammation of the lungs, to be swollen. No history of

erysipelas can be obtained. The swelling has gradually increased

in degree and extent. The left ear was not affected until some
time after the neck. During the last three years the condition has

spread considerably. (Photographs shown.) She is a tolerably

well-grown girl, and presents no other abnormality. The lower

part of the face—nose, lips, cheek—has its tissue distinctly

thickened. The left auricle is much hypertrophied, and is fully

§ in. lower than the right one, owing to the swelling of the

adjoining scalp and cheek. The left side of the neck is much
swollen, the right side only slightly ; on both there are a few hard,

deeply-situated, enlarged glands. The mucous membranes of the

mouth and throat are unaffected. Those of the nose and conjunc-

tivae are very prone to catarrh. There is a sore on the right cheek

which shows little tendency to heal. The condition is precisely

that which occurs sometimes after erysipelas. It is comparatively

common in the extremities, but rare, I believe, in this situation.

7. Mr David Wallace brought before the Society a patient upon
whom he had operated for cerebral abscess. Jessie A., set. 19 years,

was admitted, on 15th July 1895, into the Royal Infirmary, under
the care of Mr Caird, in the absence of Prof. Chiene. For seven

months she had suffered from middle-ear suppuration, but twelve

days before admission the discharge from the left ear became more
profuse, offensive, and of a green colour. On the evening of 14th

July, when she returned from her work, she felt very tired, was
sick, and could eat no supper. At times during the next day she

was delirious, and her medical attendant advised that she should

be sent to hospital. On admission she was restless and delirious;

resisted examination of the ear, and did not recognise people.

Pulse 56 to 64 per minute, weak and intermittent. Mr Caird,

on examination, found a quantity of greenish putrid pus in the

left ear—the membrana tympani was destroyed. There was
fulness behind the ear, and pain on percussion over the mastoid.

Temperature 101°'2. She complained of pain in the head, but did

not localise it. Mr Caird opened into the mastoid antrum of the
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left side, and from it a quantity of foul pus escaped. A free

communication between the middle ear and antrum was formed.

Next morning the temperature was 98°, but in the evening it rose

to 100
o,

4 ;
pulse 62, and respirations 28. After this the tempera-

ture gradually fell to below normal; the pulse became slower,

falling on 19th July to 47; respirations, 28. In the evening the

patient was observed to be drowsy, but answered questions ; she

was, however, more irritable than formerly. 20th July, 8 A.M.—Mr
Wallace was asked to see patient, as Mr Caird was absent from

town. She was found quite comatose ; temperature, 97°
;
pulse, 44

;

respirations, 26. No symptoms had been observed which pointed

to the cause of the condition, and in the first instance, therefore,

Mr Wallace opened up the mastoid antrum more freely, but found

no accumulation of pus. There was a sequestrum at the upper
part, which, when removed, exposed the dura, which seemed healthy.

It did not pulsate, and did not bulge into the opening. A large

flap of the scalp was now turned back, and a circle of bone removed
an inch above and an inch behind the auditory meatus. On
exposure of the dura mater there was no pulsation, but after incis-

ing it the brain bulged into the opening. No pulsation was, how-
ever, present. An ordinary grooved director was now passed

through the brain tissue in a downward and inward direction, when
resistance was felt about £ of an inch from the surface ; with firmer

pressure the cause of resistance gave way, and a quantity of

extremely foetid sero-pus escaped. With sinus forceps the opening
was widened, and thick green pus was evacuated, followed by
sloughs of brain tissue—in all about 4 ozs. Mr Wallace intro-

duced a finger into the cavity, and found that the greater part of

the temporo-sphenoidal lobe was destroyed or pushed aside. A
large tube was introduced, and the cavity gently syringed at low
tension, after which the tube was fixed in position, and the open-

ing in the mastoid packed with iodoform gauze. In the evening

:

temperature, 99 0,
2 ;

pulse, 68 ; respirations, 28. 23rd July.—Tube
removed ; discharge very slight. Cavity practically nil. Piece of

iodoform gauze introduced. 2&th July.—Slight increase in dis-

charge ; a small tube introduced. 31st.—Tube removed and gauze
inserted. During these ten days the patient gradually became
sensible and able to answer and ask questions. Power in the

left side was almost complete, but there was still marked loss

of power in the right side. The eyes, examined ophthalmo-
scopically by Dr George Mackay, showed marked optic neuritis.

15^/t Aug.—Much better, but a little hysterical. 20th Aug.—Able
to move about the ward. 24:th.—Discharged, almost well. Still

marked optic neuritis. There is slight amnesic aphasia, and slight

want of power in the right leg. Mr Wallace said it was of great

interest to note that in this case, first, marked optic neuritis

was completely recovered from. Dr Mackay examined the eyes on
30th October, and found " the optic neuritis has passed off, leaving
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but little trace of past existence." Second, That notwithstanding

the large size of the abscess the patient had made an almost com-
plete recovery. There was no paralysis and no headache. The
only remaining symptom was a very slight degree of amnesic
aphasia, which was gradually passing off. Indeed, now it was
only when flurried that she experienced any difficulty in naming
articles.

8. Mr H. J. Stiles showed

—

(a.) A child, aged 6 months, with

an arrest of development of both ears. The auricles, which
were normal in position, consisted merely of a small uuconvoluted

reduplication of skin, apparently with no cartilage between. On
the left side there were, in addition, two small pedunculated pear-

shaped outgrowths, situated immediately in front of the rudi-

mentary auricle. (In two instances within the last year or two
Mr Stiles had removed a similar pedunculated excrescence from

the same situation in front of a normal auricle.) There was
no trace of an external auditory meatus on either side. The right

half of the face was smaller than the left ; the disproportion was
greater as regards the lower jaw, the right half being much the

smaller, so that the chin appeared twisted towards the right side.

There was distinct paresis of the right frontalis muscle, and to a

less extent of the right orbicularis palpebrarum. The right cornea

had become opaque,—due, no doubt, to inability to completely close

the eye. There was no paresis of the muscles of the lower half of

the face. The mother had repeatedly observed that even very loud

noises made no impression whatever upon the child. In other

respects the child appeared to be in fairly good health, and
evinced a fair amount of intelligence for his age. Mr Stiles

referred to the futility of attempting anything in the way of

operation, as it is well known that in such cases the deeper parts

of the ear are also involved in the arrest of development. Through
the kindness of Sir William Turner, he was able to show the

Society an interesting specimen which had been presented to the

University Anatomical Museum by the late Prof. Allen Thomson,
and described by him in the Monthly Journal of Medical Science,

vol. vii., 1846-47. In it the external auditory canal did not exist,

in consequence of the tympanic plate being flattened up against

the squamoso-zygomatic element of the bone. He also showed
two specimens from a four-months' foetus which he himself had
presented to the Anatomical Museum, illustrating the develop-

ment of the malleus and of the lower jaw from Meckel's cartilage.

Such specimens served to show how it was that the lower jaw waa
not infrequently involved when the ears are imperfectly developed.

The paresis of the upper facial muscles was to be accounted for by
an imperfect or compressed condition of the facial nerve which

had to traverse the imperfectly developed temporal bona
{!>.) A female child, aged 18 months, with a WELL-MAKKBD
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cervical rib on the left side. The mother did not discover the

deformity until the child was some months old; on doing so

she became alarmed, and took her to Dr James Murray, who kindly
sent the case to the out-patient department of the Children's

Hospital. The most striking feature on inspection is the high
shoulder, with a corresponding shortening of the neck on the

affected side, especially when viewed from behind. (It was
from this aspect that the mother first noticed the deformity.)

In front a prominence is seen above the middle of the
clavicle. On palpation, a curved bony swelling is felt arching
forwards above the clavicle as far as the outer border of

the sterno-mastoid, where it appears to end in a free

extremity. Posteriorly the bony swelling can be traced back to

the spine. It has no connexion with the scapula. The pulsation

of the subclavian artery cannot be felt; thus we may conclude
that the vessel is lying anterior to the extremity of the cervical

rib, and is not arching over it. Cervical ribs, although not infre-

quently met with in the dissecting-room, are seldom seen clinically,

and it very rarely happens that the doctor is directly consulted on
their account. He may, however, be consulted merely on account
of the deformity, in which case the patient will most likely be an
infant or young child. It is important, therefore, that the possi-

bility of such a congenital abnormality be kept in mind, and the
deformity to which it gives rise be recognised. In all, some eight

or ten cases have been recorded (five during the present year—see

paper by De Quervain, Centralb. f. Chir., 1895, No.. 47) in which
the cervical rib has been excised in consequence of pressure upon
the brachial plexus or the subclavian artery, or upon both. A case

of cervical rib in an adult male patient was exhibited to this

Society in December 1892 by Mr Wallace, who discovered the

condition accidentally while examining the patient's chest at the
Royal Public Dispensary.

(c.) A child, aged 5 years, with multiple and symmetrical
tubercular lesions, viz., in both elbows, in both supra-condyloid
glands, and in the floor of both orbits, the latter situation being
the seat of election for tubercle to attack the bones of the face.

The early stage of abscess formation connected with tubercle of

the floor of the orbit may readily be mistaken for a cyst. Its

non-congenital origin and situation (over the outer part of the
lower orbital margin) distinguish it, however, from an orbital

dermoid cyst. The multiple and symmetrical character of the
lesion in such cases is due, no doubt, to the entrance into the
circulation of a quantity of tubercular debris, rich in bacilli, from
some primary focus, the bacilli being suddenly showered down
upon various parts, and taking root in those which are, or have
been, rendered anatomically favourable to their further develop-
ment. The same tendency to symmetrical location is not infre-

quently observed also iu multiple acute abscesses.
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9. Mr Alexis Thomson showed two patients upon whom he had
operated for trigeminal neuralgia :—The first, a man of 74, had
suffered for six years from attacks of epileptiform neuralgia,

involving the left supra-orbital nerve in its terminal distribution

on the forehead. The attacks were set up by opening the jaws.

On the 30th April 1895, under cocain, 3| cms. of the supra-orbital

nerve were removed. The pain then shifted to a higher area on the

forehead, in line with the point where the auriculo-temporal nerve

crosses the zygoma. On the 12th May 1895, 2 -

5 cms. of the nerve

were removed, also under cocain. Since then the pain has quite

disappeared, and he cannot elicit it any more, however widely he

opens the jaws. The scars are only recognised on close inspection.

The second, a man of 55, had suffered for three years from very

severe epileptiform neuralgia, involving the right half of the lower

jaw and side of the tongue, and shooting upwards in front of the

ear. Only temporary relief was obtained from large doses of

morphine injected with the needle. It was decided to attack the

main trunk of the inferior maxillary division of the fifth at the

foramen ovale. This was carried out on the 10th July 1895 by

the method associated with the names of Liicke and Sonneiiburg,

the zygoma being turned down with the masseter, the coronoid

process reflected upwards with the temporal, the internal maxillary

artery and its meningeal branch ligatured, and the external

pterygoid muscle detached from the base of the skull until the

trunk of the nerve was exposed at the foramen ovale. It was
then divided, and its various branches followed for an inch or

more and then divided one after another. The zygoma wa>

replaced and sutured. Since then he has been absolutely free

from pain. The scar on the face is barely visible. Although the

lower jaw is stiff, he can chew meat unless it is tough. There is

anesthesia in the distribution of the nerves removed, and food

may lodge between the cheek and the gum without his knowledge.

He cannot shut the right eye by itself; otherwise there is no

facial paralysis.

10. Br Norman Walker showed

—

(a.) Four cases of LICHEN

planus, (b.) A case of leccoderma. (c.) A case of ulceration

OF the tongue along with tubercular lesions on the skin.

II. Exhibition of Specimens.

1. Br Burn Murdoch showed—(a.) pathological specimen from

case of intestinal obstruction from impaction of a piece of raw

rhubarb at a constriction in the small intestine. The constriction

was caused by a puckering in of the gut, produced by a contraction

of the mesentery, initiated by a few old-standing enlarged mesen-

teric glands. When first seen (twelve hours after the onset of the

illness) the child was moribund. The symptoms were acute vomit-
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Pig. I.—Transverse section of optic nerve, stained
with hematoxylin by Weigert-Pal method.

In the pale reniform area near the centre of the
nerve, the nerve fibres were most degenerated.
In the darker zone, which nearly surrounds
this, there are fibres, some unaltered, but the
majority showing a degeneration in an early

stage, in which the altered myeline has not yet
become removed from the nerve fibres, and
therefore still retains the hematoxylin stain.

At the periphery of the nerve the stage of
degeneration is intermediate between those
described.

Fig. II.—Longitudinal section of posterior tibial
nerve stained by Weigert-Pal method (oil

immersion
-fa).

A, Axis-cylinder, varicose, denuded of myeline,
sheath of Schwann partly stained.

1! and G, Axis-cylinders with peculiar thickenings
of myeline, perhaps in course of regeneration.

C, D, E, H, Axis-cylinders with much interrupted
myeline sheath, often imbricated.

F, Commencing
sheath.

degeneration of the medullary

Fig. IV.

Flo. III.—Section of tibialis posticus muscle, Zeiss

A, oc. 1, stained by Marchi's method.

This shows the peculiar disseminated areas of fat

granules in the muscle fibres, with inter-

vening fairly-healthy portions of fibre.

FlG. IV.—The same, under high power, Zeis.- K.

oc. 1.

The drawing shows the line rattj granules between

the fibrils, most of which have Losl then-

transverse striatum.

Note.—The figures have been reproduced from photographs of drawings by

Miss J. M. MacGregor, M.B., CM.
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ing and purging. An interesting point in the history of the case

was that the child, though otherwise quite healthy, had at times

had attacks of colic, pointing to the passage of some article of food

through the constriction.

(b.) Pathological specimen showing disease of the atlo-axoid

articulation. The axis was eroded all round its pivot, and the

atlas was diseased all over. At one side itssuhstance was entirely

gone, which accounted for the sudden death of the child, a disloca-

tion having practically taken place, producing pressure on the

spinal cord.

2. Br Allan Jamieson showed the parasites of RINGWORM,
stained and unstained:— (1.) Specimen of Sabouraud's tricho-

phyton megalosporon as affecting the hair of a child's scalp, the

spores within the root-sheath and inside the hair, the fibres of

which were separated, and the texture broken up ; unstained. (2.)

The same form of fungus in a hair from tinea barbae, the spores

abundant in the root-sheath, the mycelium within the hair. (3.)

The trichophyton megalosporon ectothrix from tinea barbae, the

mycelial threads ramifying round the outside of the hair ; no

visible spores, nor invasion of the hair. (4.) The same fungus

stained according to the method described by Mr Malcolm Morris

in the Practitioner of August 1895. (5.) Hair from ringworm of

the head in a child affected with the trichophyton microsporon,

the common form of ringworm fungus in this country and in

France, but apparently not in Italy, where the megalosporon in

one of its varieties seems more prevalent ; unstained. (6.) Same
fungus stained by Mr Morris's method, showing how the spores

form an involucral sheath round the hair, while the mycelium
which does not stain ramifies within the hair. (7.) Microsporon

furfur ; stained.

3. Mr MacGillivray showed

—

(a.) The condyles of the humerus
which he had removed from the case he had previously shown,

demonstrated the displaced inner condyle, and called attention to

the large reproduction of new bone which had taken place through

the operation having been performed subperiosteally.

(b.) The WARTS removed from the larynx by thyrotomy.

(c.) An oxalate of lime calculus he had removed from the

ureter of a patient who had suffered for long from hematuria,

pain in the back, and renal colic. The diagnosis had been made
of probable calculus in the ureter from there having been an

acutely painful pointed hard nodule to be felt from the front, a

little to the right of the umbilicus. The incision was that for

lumbar nephrotomy. The calculus was felt in the ureter, about 2

to 3 inches below the pelvis of the kidney ; an incision was made
into it, the stone removed, and three or four catgut sutures

inserted. The urine was bloody for two days, and only then did

h
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any urine escape from the posterior wound. The patient made an
uninterrupted recovery.

4. Dr Graham Brown showed, for Dr Mackenzie Johnston, a small
metal shoe-button which had formed the nucleus of a rhinolith

recently removed by him from a young gentleman 18 years of age.

The rhinolith latterly caused bleeding and bad smell from the nose,

and was about the size of a small grape. It seems probable that the

button which caused this condition must have been about fifteen

years in the nose.

5. Mr David Wallace showed

—

(a.) Epithelioma of Larynx
from case of laryngectomy, (b.) Malignant double stricture
OF (ESOPHAGUS.

6. Dr Leith showed—(«.) Specimen illustrating coincident
SIMPLE PERFORATING ULCER OF THE STOMACH AND PRIMARY COLLOID
CANCER OF THE CJ3CUM, WITH GREAT SECONDARY INFILTRATION OF THE
diaphragm and omentum. Patient was a male, set. 47, who first

came under observation for a swelling of the abdomen. This was
diagnosed to be malignant disease of the omentum, but the

symptoms and signs were not definite enough to indicate whether
any other organ was primarily affected. The post-mortem showed
the caecum to have been the primary seat of the disease. It was
affected throughout its entire extent,, its wall being much thickened
and of a peculiar gelatinous or glue-like consistence and appear-

ance, especially in its inner wall. Xo trace of the vermiform
appendix could be obtained, the wall of the caecum being con-

siderably over 1 inch thick around its usual seat of origin. This

may have been the point of origin of the disease. The lower lip

of the ileo-caecal valve was markedly affected, whilst the upper
lip was free. The disease has mapped out the caecum with great

distinctness, as there is a sharp line of demarcation between it

and the ascending colon. A perforation existed in the wall of the

caecum near the usual seat of the appendix, and had set up a

septic peritonitis. There were over 2 pints of thick pus in the

lower part of the abdomen and pelvis, roofed by the greatly

thickened lower omental border and floored by the adherent pelvic

structures. The peritoneal reflection of the ascending colon was
greatly thickened, especially on the inner side, where it was over

1 inch thick, and extended upwards as far as the bend of the

duodenum. The omentum formed a huge mass, greatly increased

in thickness throughout its entire extent. It was about \ an
inch thick at its extreme right border, and over 3 inches thick at

its left and at its attachment to the colon. It completely tilled

the abdominal cavity, except at its lower part, pressing the

abdominal coils backwards. At the hepatic and splenic flexures

it was continuous with the parietal peritoneum as it passed

upwards beneath the diaphragm. This part of the parietal
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peritoneum was over 1 to 1| inch thick, and was adherent to the

capsules of the liver and spleen. The other part of the parietal

peritoneum was thickened. The peritoneum of the gastro-hepatic

omentum was greatly affected, and formed a large mass, bigger

than the closed fist. It had grown all round the lesser curvature

and part of the anterior and posterior walls of the stomach, and at

first gave the impression that it was really a tumour of the

stomach. The mucous membrane was found, however, to be

intact, and spread smoothly over the underlying tumour, except

at one part, where there was a simple perforating ulcer upon the

posterior wall about 4 inches above the pylorus. It was about

1| inch long and f inch broad, and its floor was formed by the

smooth capsular-like structure of the cancerous growth. It com-

municated with a suppurating sinus which passed for some distance

into the cancerous omentum, and was also seemingly continuous

with a small subphrenic abscess above the spleen. There was
marked cancerous infiltration between the bladder and rectum.

All the other organs were free from it. Microscope No. 1 shows
the structure of the growth in the omentum. It is a typical

colloid cancer of an advanced character.

(&.) TWO CASES OF MALIGNANT DISEASE OF THE TERMINATION OF

the common bile-duct. The first was in a male patient, aged 52,

and the second also in a male some ten years older. In both there

was persistent jaundice, but no tumour could be felt. In the second

there was a definite history of gall-stones, but Mr Cotterill, after

an exploratory incision, found nothing but a little thickening

around or in the terminal part of the bile-duct. In both the

lesion is closely similar, the wall of the duct in its last f of an

inch being slightly thickened. In the first the lumen seemed
smooth, but in the second it presented a distinctly granular

appearance. There was more contraction in the first than in the

second, and it gave the distinct impression that some cicatricial

growth was present ; but the appearances in the second did not

lead me to suspect malignancy. The granular appearance on the

surface I felt inclined to look upon as catarrhal, probably caused

by a gall-stone. There was no trace of gall-stones in either case,

but the ducts and gall-bladder were much dilated and the bile

much inspissated. Microscope No. 2 shows that the first is a

case of colloid cancer, and its remarkably small size and localiza-

tion contrast strongly with the conditions seen in the last case.

Microscopes Nos. 4 and 5 show that the second is a malignant
adenoma in an early stage, the granular surface being due to the

proliferation of the gland spaces. There is well-marked infiltration

of the muscular coats.

The liver substance was markedly jaundiced in both cases, and
there was a little biliary cirrhosis. Necrotic areas and abscesses

were present in the first, shown in Microscope No. 3, and the liver

cells were generally much destroyed in the second, shown in
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Microscope No. 6, though no local necrotic areas or abscesses were
present. Both cases illustrate well the destructive action which
retained bile exerts upon the liver cells and the danger of a sepsis

following thereupon, and are interesting also in the light of

Stadelniann and Hunter's investigations into the irritating action

of retained bile. It is possible that a poisouous or irritating

substance is found even in such cases as the present. Both are

powerful arguments in favour of a simple surgical operation being
undertaken to draw off the bile, as thereby life may be con-

siderably prolonged.

111. Exhibition of Instruments.

1. Mr Caird showed a portable steriliser for instruments.

2. Mr Stiles showed an improved tonsilotome (mathieus).

Meeting IV.—January 15, 1896.

Dr Argyll Robertson, President, in the Chair.

I. Election of Members.

The following gentlemen were elected Ordinary Members of the

Society :—William A. J. Alexander, M.A., M.B., 13 Gay field Square,

and William Tasker Lundie, M.D., M.A., B.Sc, 3 Glengyle Terrace.

II. Exhibition of Patient.

Mr Caird showed a boy who had fallen from a height of one

storey, landed athwart a barrel, and ruptured his urethra. All

attempts to pass an instrument had failed. On the following

morning his bladder was aspirated, and he was then sent from the

extreme north of Scotland to the Infirmary, where he arrived late at

night. The perineum was bruised, and distended with coagulated

blood, but there was no evidence of extravasation of urine. Blood
was passed from the urethra. Mr Caird thought there would be

great difficulty in getting an instrument in. He cut down on

a staff, but failed to find the urethra. Everything was such a

mass of pulp that it seemed best to open the Madder above

the symphysis. Having done SO, and projected ;m instrument

into the perineum, he then pulled through a red rubber instru-

ment, stitched up the bladder, and then stitched up the external

wound. For three days there was a slight urinary discharge in

i le dressing, but on the fourth day it had ceased, and they had

union of bladder wound and of external wound by firs! intention.
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III. Exhibition of Specimens and Gelatine Cast.

1. Dr W. Elder showed

—

(a.) The bkain from a case of old-

standing aphasia. It was almost entirely a case of sensory aphasia.

When the patient came under observation she was semi-comatose.

The aphasia dated back to seventeen years ago, when she had a shock

of paralysis abont fourteen days after childbirth, in all probability

of embolic or thrombotic origin. The paralysis involved the whole

of the right side, leg, arm, and face, along with aphasia, but

passed off very soon. In a few weeks it had almost disappeared,

and in seven or eight months there was nothing left but aphasic

symptoms. Nine months afterwards, however, mental symptoms
showed themselves, and she was admitted to Morningside Asylum,
where she was very closely observed, kept there for a fortnight or

three weeks, and then sent to Larbert, where she recovered from
her mental symptoms, but not from the aphasia. About five years

ago she was again admitted to Morningside, having been found
wandering about the street unable to give an account of herself,

and was again carefully observed. Three years ago she had an
epileptic fit, and three weeks before admission to Leith Hospital

she had headaches and vomiting, and became comatose. She was
admitted comatose, showing all the symptoms of a congestive

attack so common in these brain cases. The symptoms shown in

Morningside Asylum were limited almost entirely to the sensory

side of the speech centres. She had paraphasia, i.e., she

could speak words, but could not converse intelligibly, used

all sorts of words, but not the proper words. Her vocabulary

as regards correct speech was limited to " yes " and " no " and
a few simple expressions. She could not name her friends,

husband, or the clays of the week, but indicated them by
signs. The hearing was perfect for sounds, but for words very

imperfect indeed. She could understand the sentence " I am,"

but not " I am going out." She had also word blindness. She was
previously a great reader, but since her attack could not read a

book. She could recognise names of familiar friends in writing,

but not such a word as " pain." She could check errors in

butchers' and bakers' bills. A half loaf having been sent where
a whole loaf was charged, she checked it at once. She could not

sum up figures, although previously a good arithmetician. She
was unable to write spontaneously, but could copy quite well.

On her admission to the Asylum the facts stated on her certificate

were that she was unable to give an account of herself, unable to

give her name; had obstinate taciturnity; talked incoherently.

The brain in ibis case was all normal except the first and second

trmporo-sphenoidal convolutions, which were almost entirely gone,

completely atrophied, leaving only the lower temporo-sphenoidal.

The marginal gyrus was slightly affecleo, thus explaining the
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visual affection. She died from an attack of congestion, and the

atrophied part was found full of clear fluid at the post-mortem.

(b.) A specimen of hypertrophy of the bladder with
DILATATION OF THE URETER, FROM STRICTURE OF THE URETHliA. It

was very difficult to explain the dilatation of one ureter. It

had possibly arisen from weakness in its wall or the lodging of a

calculus in it, so starting the dilatation. Three small calculi

were found in the bladder. The patient was admitted for uraemia,

and died from it without giving any indication of this dilatation

of ureter and pelvis. The ureter itself was very much dilated,

but the pelvis did not appear to be dilated in proportion. It was
rather difficult to make out where the pelvis ended and the ureter

began. The kidneys showed consecutive Bright following a

purulent condition.

2. Br Boyd showed a specimen of aneurism of the aorta with
rupture into the lung. The patient got up one Sunday morning
apparently in perfect health, but was afterwards found half out of

the bath and bleeding from the mouth. When got back to bed

he was dead. He (Dr Boyd) made a post-mortem, and on opening

the chest found the whole of the left pleura adherent. There was
an enormous aneurismal dilatation of the aorta. At the descending

part of the arch the aneurism had perforated through the two
layers of the pleura into the lung, and there was a small hole

leading into a bronchus. There was very marked atheroma of the

whole of the aorta. The peculiar points were, first, that the

patient had absolutely no symptoms, was apparently in perfect

health up to the time of death,—he had not been seen by a

medical man for fifteen years ; secondly, the small amount of

hypertrophy of left ventricle in spite of a certain amount of aortic

incompetence ; and, lastly, the adhesion of the whole of the pleura

without any symptoms, and the aneurism passing through the

two layers into the lungs without any sign. There was no

history of syphilis.

3. Mr Greig showed a gelatine cast of a case of lupus
verrucosus. The cast had not been taken on account of any
inherent peculiarity in the disease itself, but simply because he

thought it interesting to try whether it was possible to bring out

the absolute detail, as Mr Cathcart claimed. The case presented

many points of interest. It was an affection of the forearm and
hand of a female, aged 11, whose family history was good. She
stated, and her mother corroborated the fact, that the disease had

lasted for about five years, and she thought it had commenced on

the back of one of her hands. It was worse in winter, better in

summer. She had been in Dundee Royal Infirmary twice; and to

Dr Stalker he was indebted for permission to take the mould.

The rash was most marked on the dorsal aspect of hands, wrists,

and forearms. There was a patch of lupus verrucosus on either
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cheek, also on dorsum of both great toes, inner borders of both feet,

inner aspect of heels at insertion of tendo Achillis, and on an area

over the patellae, on inner aspect of each knee, and above and below

the gluteal folds,—on the latter situation quite small in amount.

The cast showed other details of the case worth noticing. First the

skin itself presented a dull opaque condition with a considerable

amount of scaly epithelium, more like a branny desquamation.

All over the affected limbs there was an eruption of small papules

very well shown on the cast. These were pinkish, and many of

them had their tips rubbed off or broken down, probably not due

to scratching, but simply to friction against clothes. Around the

verrucose areas the skin was of unnatural pinkness, shown very

distinctly, but not exaggerated, on the cast. Certain parts on the

dorsum of the hand were raised, and formed the verrucose

patches which gave the disease its name. On other parts of

the limbs the verruca? had a peculiar flattened form, or formed a

desquamating, slightly raised areola round about a more or less

cicatricial area. These were the points worthy of notice which he

thought he might claim that this " Cathcartine " cast showed very

distinctly.

IV. Original Communications.

1. Br Noel Paton read his paper on the action of the liver

on fats, of which the following is an abstract:

—

Dr Paton pointed out that the old idea of the liver being simply

a digestive gland had been exploded by Bernard, and that all

subsequent work had confirmed his conclusion as to the relation-

ship of the liver with the metabolism of the carbohydrates. Its

connexion with the metabolism of proteids had also been demon-
strated. But while the liver is in the channel of absorption of

these substances, it is not in the channel of absorption of fat.

Has it, then, any special connexion with the metabolism of fat ?

At present evidence on this point is wanting, and the object. of

these observations is to elucidate the subject. The want of

information is probably due to the tedious character of the

experiments required and to the difficult and lengthy analyses

involved.

The method of estimating the liver fats was first considered,

and it was pointed out that the ether extract contains only about

57 per cent, of fatty acids,—the essential constituent of the fats,

—

instead of the 90 or 92 per cent, found in the ether extract of

adipose tissue. Hence all conclusions based upon the mere
estimation of the ether extract are valueless. The fatty acids must
be determined.

Various questions of purely physiological interest were passed

over, and attention was next directed to the chief combination of

the fatty acids in the liver—Lecithin. Its chemical nature was
considered, and its relationship to phosphorus pointed out. It
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constitutes on an average 235 per cent, of the liver and about

10 per cent, of the solids. About half of the fatty acids are

normally combined in this substance. The significance of its

occurrence in such large amounts was considered. The part

played by lecithin as the source of phosphorus for the bone and
nucleins of the growing embryo was pointed out, and it was sub-

mitted that the lecithin of the liver performed a similar function,

combining with phosphorus as a first step to the formation of

nucleic compounds.
The influence of different conditions on the fatty acids of the

liver was next dealt with, and it was shown by experiments on
kittens and pigeons that the normal average amount of fats was not

diminished even after four days' starvation. The question of why
the store of fat should be maintained in the liver was considered,

and it was suggested that its purpose is to combine with the

phosphorus produced by the decomposition of nucleins, and to

prepare it for use again in the protoplasm.

It was shown by experiments of feeding kittens upon cream

that the fats are stored in the liver, and that the excess of fats is

only got rid of after about sixty hours.

Experiments were also described which indicated that carbo-

hydrate food increases the fats of the liver. The possible

formation of these fats from glycogen was considered, and it was
shown that as the glycogen disappears there is an actual increase

in the amount of fats. Since this is an increase of the charac-

teristic fats of the liver, and since the blood serum manifests

no milkiness, the fats would appear to be actually formed by the

liver protoplasm from glycogen. This does not exclude the

possibility of the liver also forming sugar from the same source.

The question of fat formation from proteids was discussed, and

it was shown that proteid food did not lead to an accumulation of

fats in the liver.

The President said he would be glad to hear members speak on

this communication, which dealt with a subject on which great

diversity of opinion existed, and the nature of which remained, he

might be allowed to say, a little obscure. He would be glad to

hear those who could speak with authority on these points.

Dr Gibson said that he made no professions at all in the

matter of physiological chemistry, but thought there were a

great many points in this paper of interest to the practical

physician. He asked Dr Paton how, if lecithin, built up as it

was, were stored in the liver, there should be such a tremendous

disappearance of the tissues of the liver in cases of phosphorus

poisoning. No doubt there was Btorage for the time being of

fat in the liver, but only as a half-way house. With regard

to the storage of fat in the liver, Dr Paton's observations

ran counter to some of the teaching which had almost become
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current coin, i.e.,—the teaching of Oertel and others, who made it

their duty to restore a graceful form to those unfortunate members
of society affected with a tendency to obesity. He almost feared,

in the present state of matters, to say anything at all about the

relation between the carbohydrates and the fats of the liver,

because, if Dr Paton would allow him to say so, owing to the

strained relations between London and Edinburgh on such subjects,

it was rather a dangerous subject to take up at all. He had always

believed that from the carbohydrates which were absorbed fats

were formed and deposited, and Dr Paton had brought before

them facts that certainly proved that point ; but in regard to the

relationship between the storage and absorption of glycogen and
the transformation of carbohydrates into fat going on in the liver,

he thought perhaps the practical physician might be a little aided

if Dr Paton would in his reply give them one or two more
practical deductions. The tables shown by him had passed too

rapidly for them to catch all the facts. The only other point he

might refer to was that his observations with regard to the rela-

tion between proteids and the storage of fats in the liver amply
confirmed what in practical life they had been long accustomed to,

—viz., that out of proteids there was but little fat absorbed and
deposited. Such were the points that from the point of view of

the practical physician emerged from this paper, and he would
only like to express the extreme gratification and pleasure with

which he had listened to it.

Dr J. C. Dunlop said they had listened to a vast amount of new
material in contradiction to the text-books. What struck one

most was that the amount of lecithin was vastly greater than all

previous statements, and also the effect of hunger. He (Dr

Dunlop) had made observations on the quality of fat to be met
with in degeneration and infiltration, but could not find any

essential difference between the two. He found in three fatty

infiltrated livers that the melting-points of the fatty acids were

8, 27, and 34; in two degenerated livers, 16 and 27. It seemed
there was no chemical difference between the fats of the two
diseased livers.

Dr Lovell Gulland said there was only one point in Dr Paton's

paper that he wanted to draw attention to, because most of it was
really far beyond any one who was not a physiological chemist. It

seemed to him that the interesting point, so far as he made it out,

in Dr Paton's paper was the role of the liver in keeping a balance

of phosphorus for the nuclear compounds of albumen. It was a

suggestion which was new to him (Dr Gulland), and, he thought,

was new altogether. One would not have supposed that the liver,

whose energies, one would have thought, were fully taken up in

other directions, should have laid itself out to store phosphorus for

the nuclei and cells of the body, and it seemed to him that, if Dr
Paton's suggestion would hold, it would be a most fruitful field for

i
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further investigation, and he foresaw that there might possibly

even be histological developments, which would be of exceedingly

great interest. He hoped Dr Paton in future researches would
leave the beaten track of carbohydrates and achieve something in

this direction.

Dr Gillespie said that Dr Paton had mentioned that in starva-

tion the phosphorus in the liver was not diminished. He (Dr
Gillespie) wondered if he had investigated the amount of phos-

phorus passed in the urine at the same time. It appeared to him
that if the amount of phosphorus remained constant in the liver

and there was some loss in the urine all the time, the bones and
other parts of the body containing phosphorus must be losing

phosphorus, which was kept up to the normal in the liver.

He thought it was Dr Pavy, Dr Paton's friend in London,
who stated that carbohydrates might be turned into fats in the

cells in the walls of the intestinal villi. He would just like to ask

Dr Paton—who he knew denied it—assuming it to be a fact that

fat was formed in these villi, what effect it would have on
his researches on the fats of the liver?

Dr Stockman said that with regard to the fattening experiments,

Dr Paton had brought before them a number of tables showing
that the melting-point diminished when they gave such things as

cream. He (Dr Stockman) wanted to know if he thought cream
was absorbed as such, and was not much changed in the body

;

because, if so, when one started fattening a person on cream one

would get a white, creamy fat. If, on the other hand, cod-liver

oil were given, there ought to be a yellow fat. It seemed to

him (Dr Stockman) that the fat must undergo some change, and
not be simply an infiltration, and that it could not affect the

melting-point so directly as Dr Paton said. One other point he

would like to ask him about. He understood him to say that

the glycogen formed fat, but he understood that the point at issue

between him and Dr Pavy was that it formed glucose entirely, and
not fat. He would like to know also if the fat cells did not play

an important part, or were entirely passive. (Dr Paton: "You
mean adipose tissue. Undoubtedly it does. I pointed that out.")

Dr Paton, in replying, said he would be as brief as possible.

Phosphorus poisoning he declined to enter upon. It raised so

many vexed questions that he did not discuss it, Dr Abernethy
was at present working at it. It actually diminished the lecithin.

As regards the giving of fatty food tor obesity, the results might

be obtained by inducing dyspepsia ami diminished absorption. 1 h
Gibson had asked if he could draw any practical deductions. He
thought common experience had drawn these practical deductions

before physiologists investigated the question. Dr Dunlop's

remarks were of great interest. He (Dr Paton) expected different

results. They did not know the diet of the patients from whom
the liver had been taken. One might have beeu taking cod-liver
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oil, another beef-fats. As to Dr Gillespie's remarks, in starva-

tion phosphorus fell rather less in proportion than urea. As
starvation was going on there must be a certain loss. All he
maintained was that the liver interfered with the loss. As to the

fat in the cells of the intestine, Dr Gulland and he had investi-

gated this thesis of Dr Pavy's, and he thought they managed con-

clusively to prove that the carbohydrates did not form fats in the

cells of the intestine. What Dr Pavy found was the fat in the

oats on which he had fed his rabbits. Dr Stockman raised the

question of the changes of fats in absorption. It had been shown
that fats of lower melting-point were absorbed more rapidly than
those of higher melting-point. There was no doubt, from recent

researches, that after the administration of rape oil fats there was
a large amount in the tissues, and undoubtedly in patients who
had been taking cod-liver oil there was an accumulation of fat,

with a large amount of oleic acid. While he thought there was
evidence that glycogen could be converted into fats by the liver

cells, that by no means disproved that the liver cells could also

form sugar from glycogen, that fat and sugar were products of

liver cells, which could form them out of anything it could get hold
of for the purpose.

2. AN INQUIRY INTO THE PHYSIOLOGY OF THE ACTION
OF THERMAL SALINE BATHS AND RESISTANCE
EXERCISES IN THE TREATMENT OF CHRONIC HEART
DISEASE (THE NAUHEIM AND SCHOTT SYSTEM).

By R. F. C. Leith, M.B., B.Sc, M.A., F.R.C.P. Eel, etc., Lecturer on Patho-
logy, School of Medicine of the Royal Colleges, and School of Medicine
for Women, Edinburgh ; Pathologist to the Royal Infirmary, Edinburgh

;

Examiner in Pathology, University of Glasgow, and Royal College of

Physicians, Edinburgh, etc.

This method of treating chronic heart disease, commonly called

in this country " the Schott System," in recognition of its practical

discoverers and exponents, was lately brought into prominence
in England by Dr Bezly Thorne, and is now attracting much
attention. It is claimed for it that it is applicable to an immense
number of cases which hardly improve, if at all, under rest and
ordinary cardiac tonics, and yet are not strong enough to be able

to adopt the more vigorous measures of the Oertel System ; that, in

fact, it has discovered a path of safety intermediate between the

Scylla of over-inaction and the Charybdis of over-exertion, which
leads gradually and surely to the re-establishment of sound cardiac

and bodily health ; that its mildness renders it almost universally

suitable ; and that its beneficence and power, when employed by
skilful hands, are capable of accomplishing results alike comfort-

ing, reassuring, and delightful to the patient and gratifying to the

physician. If such claims can be substantiated, if they are found
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to rest upon a sure foundation, and if they are supported by sound

physiological and clinical proof, they will most assuredly be wel-

comed by us with gladness. We have been taught by experience,

however, to walk warily. We recall to mind that such sanguine

views, amounting in many cases to exaggeration, are common to

every new health-resort,—whether it be a spa more remarkable

than all others for the unpleasantness of its waters ; or an air

cure, in which the credulous go barefooted upon the dewy grass or

snowy pavements ; or the whey cure, where they swill fermented

milk to a perilous stage of repletion ; or the grape cure, where they

eat of the juicy fruit to a degree far beyond the dictates of common-
sense or the laws of digestion ; and all this too, be it remembered,

under the specialist's direction. Health-resorts are as much
subject to fashion as dress or music, or bicycling or serving a

dinner, and the medical specialist is too apt to follow the pre-

vailing craze of the time, and recommend the latest favourite spa.

The fascination of trying a new remedy and the certainty of

pleasing his patient tempt him, and he saves argument and his

time, already perhaps overtaxed, by adopting what is often the

obvious wish of his patient. A particular "Kurort" may thus gain

a reputation far above its merits. There is a perfect library of

literature on spas and other places, that possess in baths, waters,

or climate those sovereign cures of which sooner or later the

majority of mankind are in search. There is scarcely a disease

from ennui to gout which has not its appropriate waters, saline

and sulphurous, earthy and ferruginous, alkaline and acidulated,

indifferent and uncharacterised ; and the cautious and critical

mind lends a very guarded ear to claims coming from sources so

liable to exaggeration and over-pretension. Bad Nauheirn claims

to possess in its warm saline carbonated waters a sovereign

remedy for chronic heart disease, and its praises are voiced by

thousands of the laity and its claims supported by medical men
of more or less eminence in nearly every country in Europe.

There are the many writings of the two brothers Schott and of

Bezly Thorne, and the papers of the two Broadbents, of Babcock,

of Israel, of Moellier, of Groedel, of Saundby, and others, all testi-

fying more or less strongly in their favour. They have, however,

mainly devoted themselves to an account of the waters and the

resistance exercises, their methods of use, their effects, their arti-

ficial reproduction at home, and the rationale of their action, on the

assumption or conviction that the claims advanced are well founded.

This seems to me to be neither satisfactory nor scientific; it is

surely better to subject these claims themselves to criticism, and

to test them in every way possible. Balneological methods in

the past have largely erred in a want of exactness of technique

and physiological grounds for their action. The first objection

can hardly be urged against the Schott System, as the composition

of the baths, their method of administration, the conditions under
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which they are to be taken, and the precautions to be adopted,

have all been given with much care and precision by Dr Aug.

Schott, and subsequent writers on the Continent and in this country

have all adhered more or less closely to his views. The same
may be said of the exercises. When we come, however, to study

the physiological explanations of their action, we have hardly the

same cause for satisfaction. The results of their action are grouped

as follows :

—

1. Subjective Phenomena.— 1. A sensation of cold followed by
warmth. The patient lies in the bath without movement, and
the sensation of slight cold experienced on entering is soon re-

placed by one of gentle warmth, which lasts during the remainder

of the bath. The same experience occurs, but to a slighter degree,

with each succeeding bath, so that the patient is able comfortably

to bear a gradually diminishing temperature, until he reaches the

coldest baths usually administered, viz., the carbonated natural

springs, about 86° F. In these the gentle tingling, warm sensation

all over the skin is particularly marked.

2. A sense of oppression in the chest. This gradually becomes

less marked after the patient has been some little time in the bath,

and usually diminishes in subsequent baths until it may become
hardly noticeable.

3. An increased power of sleep. It may become more regular,

constant, and refreshing, and troublesome insomnia may even

disappear.

4. Disappearance of unpleasant sensations. If the patient has

formerly suffered from palpitation, cardiac pains, breathlessness, or

headache, he frequently finds that they disappear. He is, further,

conscious of an increased sense of wellbeing. He is lighter in

spirits and fitter for work, and generally expresses himself as

feeling much better.

II. The Objective Phenomena.— 1. An increase in strength and
diminution in rate of the pulse. The extent of the change varies

in different cases. A diminution of six to ten beats in a minute is

a fairly common average, and while the increase of strength is

never great, it is easily appreciated by the fingers. Other changes

are also occasionally observed,

—

e.g., irregularities in strength and
rhythm may be modified, and may even disappear.

2. Slight slowing of respiration. This usually occurs to the

extent of two to three respirations per minute during the action of

the remedial agent.

3. A diminution in size of the heart. This is the main apparent

result, though inspection, palpation, and auscultation may also give

evidence of an improved heart tone. Thus a systolic mitral or

tricuspid murmur may disappear and a presystolic mitral reappear,

or the cardiac sounds may improve and the apex-beat become more
forcible ; but all these changes occur to a slight degree only, and
sink into comparative insignificance beside the great diminution
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which takes place in the area of deep percussion dulness in the

cardiac region. The extent of this diminution varies in different

cases, but \ to f of an inch all round is quite common, and in

many cases it even amounts to 1 inch or more. It is held that

this diminution of the area of cardiac dulness indicates a corre-

sponding decrease in the size of the heart.

I have now made many observations upon the working of The
System, having studied it carefully at Nauheim last summer along

with my friend Dr Frederic Thorne of Leamington, and afterwards

by means of the exercises and artificial baths at home. The number
of cases already reported on by different writers as having benefited

by the treatment is already very great: thus Beneke in 1872 gives 56

;

Aug. Schott, writing in 1885, gives over 300; and his brother, Theo-
dore Schott, in 1894 gives about 4700 ; while Bezly Thorne and
others have also added considerably to the number. I cannot claim

to possess so lengthened a period of experience of the System as

some of these writers, nor do I think it is necessary to enable the

inquirer to test it thoroughly, or to judge of its merits or demerits

with impartiality. My experience has enabled me to study several

examples of different classes of cases, which may be conveniently

grouped as follows :

—

I. Cases of Functional Disease.—1. Post-influenzal.—The symp-
toms due to the legacy of influenza varied considerably : there was
bodily and mental weakness, pain or discomfort, referable to the

cardiac region or its neighbourhood, giddiness, headache, palpita-

tion, or gastro-intestinal derangement. The pulse was generally

fast and soft, and sometimes irregular. The area of percussion

dulness in the cardiac region was apparently mostly increased in

varying degree, being in a few cases considerably so. In none was
a murmur present. 2. Overstrain.—They were apparently refer-

able to overwork or mental worry. In some it appeared to be an
acutely produced condition, as the result of too vigorous bodily

exercise after a prolonged period of rest. In others it seemed to

be of more gradual production. 3. Neurotic.—This is a variable

group. In some the disturbance was probably of primary central

origin, as in people of high-strung, sensitive natures, sometimes
with an undue perception of their own heart's action, while in

others it was apparently referable to an abuse of tobacco, and in

others to a peripheral stimulation of the vagus from a severe gastric

or intestinal catarrh, which was the beginning of the illness. 4.

Amemia, etc.—They showed general deterioration of the system,

anaemia, loss of energy so characteristic of prolonged town life, etc.

The symptoms and signs in these three hitter groups were some-
what similar to those of the first,—breathlessness, even amounting
to dyspnoea, or a sense of suffocation on exertion, being more
frequently complained of; tenderness in the region of the liver,

inability to lie on the right side, disturbed sleep, fulness of the

veins of the root of the neck, pulsation in the second left inter-
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space just outside the pulmonary area, or in the third, fourth, or

1 fth intercostal spaces immediately to the left of the sternum, or

i i the epigastrium, and systolic murmurs, were occasionally

jbserved.

The general effect of the therapeutic agents, baths and exercises,

upon the majority of these cases was much the same. Their general

condition was improved, many of the troublesome symptoms dis-

appearing altogether. After each administration the average

diminution in the pulse was 6 to 7 beats, the maximum being 15,

and the minimum 0. The average reduction in the area of cardiac

dulness in the fourth interspace was apparently f to f inch, the

maximum being 1^ inch, and the minimum practically nil. The
transverse diameter of this area in these cases varied between 4
and 7 inches. The reduction was generally greatest on the right

side ; thus in two cases of 7 inches there was an apparent diminu-

tion of nearly 1 inch on the right side (from 3 to 2), and of about

I inch on the left side.

II. Cases of Organic Disease.—1. Valvular Lesions.—Some were of

rheumatic, and others of apparently spontaneous origin. In one

case the disease had been in existence for over ten years, and in

another for over twenty ; and some of them were fairly good
illustrations of the evils of venous congestion, oedema, etc., which
follow upon loss of compensation.

The average diminution in the pulse was 8 beats, and reduction

in the area of cardiac dulness J to f inch, measured in the fourth

interspace. The primary extent of the dulness in this interspace

varied between 7| and 5 inches, and the left side was, if anything,

more diminished than the right. They were generally improved
in health. One, a doctor, with mitral disease, wrote me about five

weeks after the end of his course, that he was better than he had
been for years ; and again, about a month ago, to the effect that

the improvement had partly disappeared, but that he was still

better than before his course of treatment.

2. Congenital Heart Disease.—I have seen patients who have

greatly improved under treatment, but never anything to indicate

a disappearance of the primary lesion.

III. Cases of Simple Angina Pectoris and Graves' Disease.—I have

hardly seen a sufficient number of these cases to enable me to

give definite data, but, generally speaking, I am able to corroborate

the experience of others, that improvement does occur in some of

these cases.

My experience of the System has undoubtedly very favourably

impressed me. It has enabled me to corroborate its claims to be

regarded as a therapeutical agent of considerable value ; but while

doing so in general, I am unable to do so in all its details, or to

support some of the most striking claims it has put forward.

Before proceeding to discuss the pulse end heart, I may glance

for a moment at the subjective phenomena which are pointed to

—
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and rightly, I think—as excellent evidence in its support. The
patient's own notions regarding his progress generally receive our

due attention. If he believes he is recovering, he is not so very

often wrong. I was much struck by the remark made by a scien-

tific friend, a learned and deservedly eminent professor, who was
himself undergoing the treatment, in the course of a conversation

upon the method, to the effect that the doctors might not like or

approve of it until they understood it, but that at present the

unfortunate patients themselves did like it, as they found them-
selves benefited by it. They have good reason for this if they can

point, as they often can, to the disappearance of symptoms which
may have formerly made their lives miserable.

We accept these statements and value them, but it is a different

thing when we come to base physiological arguments upon them.

Thus it may be true—nay, it is true, as I have myself verified in

my own person—that the first sensation of cold on entering the

bath is quickly replaced by one of warmth, especially in the car-

bonated waters, but it does not necessarily follow, as so many
suppose, that this is due to a definite nervous stimulation. Indeed,

the primary difficulty of relying upon sensations experienced under

water at once occurs to us. The personal factor, which depends

largely upon the state of the circulation, the activity of the sweat

secretion, the excitability of the nervous system, and the habits

and customs of the patient, has to be carefully taken into account,

and it is next to impossible to properly appreciate any factor so

variable. What is cold to one man is warm to another. I may
mention the remark I heard made by a distinguished colleague in

Edinburgh, in the course of a conversation upon the value of a

cold bath in the morning, as a somewhat striking illustration. In

referring to his own habit of taking a cold bath all the year round,

he said he always filled his bath three-quarters full from the cold

tap, and then lay down and remained in it until he got warm. It

would hardly be wise for us to advise all our patients to follow

this Spartan example.

I shall defer for a little the further consideration of the influence

of the temperature, pressure, and C02 of the water upon the

vascular and nervous mechanisms of the body, and pass on at once

to the objective phenomena.
In referring to the objective phenomena I have already pointed

out the important part played by percussion in estimating the

effects of the treatment. Indeed it is customary to refer to the

diminution observed in the area of cardiac dulness after each

application as an indication of the progress made by the patient,

and charts have been freely published under the conviction that

they truly represent the area occupied by the heart before and
after treatment. I have never been able to convince myself that

this is really the case. There are too many difficulties in the

way. In the first place, 1 do not believe that percussion of the
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heart can be made with anything like sufficient accuracy to meet
the requirements of this assertion. I was much impressed with

the difficulties I have frequently met with in outlining the cardiac

area. In some cases it seemed, in part at any rate, easy enough
;

in others it was impossible to come nearer than an approximate

guess. This is especially the case on the right side, and in the

upper part of the sternum. I am certain that the experience of

others will bear me out in this. Indeed, when working, as I was
many times privileged to do, along with other and skilled clinicians,

I have observed the same uncertainty in them, and it was the rule

and not the exception to find considerable variations of opinion as

to the exact cardiac boundaries in any individual case. I had
often previously experienced this difficulty in ordinary clinical

work, but it had not impressed me so strongly as it now did, when
percussion had to be made so frequently, and played such an
important part in the diagnosis, prognosis, and progress of the

cases. I was led to pay special attention to it. I outlined the

heart by percussion, in a great many cases, on the cadaver, and
thereupon compared this area with that actually occupied by the

heart. The cases selected were representative of the different ages,

different thicknesses of thoracic wall, and depth of cavity. I found
the percussion outlines to be almost invariably nearly accurate,

the different characters of chest, etc., presenting no real difficulty.

Extensive emphysema of the lungs, or cases of considerably

dilated right heart, where it was covered deeply by lung, did,

however, present some difficulty, especially on the right side, the

percussion line erring sometimes as much as 1 inch to 2 inches.

Ordinary percussion difficulties must, therefore, be chiefly due
to conditions prevailing during life. So far as we can see, these

ought to be one or more of the following factors: the movements of

the heart itself, of the lungs, of the stomach and liver, the vibrations

of the sternum, and the elasticity of the other tissues or those

characters peculiar in some way to their vitality, and so far

unknown to us. The ordinary systole and diastole of the heart

are so rapid and short-lived that they cannot really affect per-

cussion. By taking proper precautions the influence of the

stomach and liver can be readily eliminated. This influences

the vibrations peculiar to the sternum ; and those, if any, attri-

butable to the other tissues, while they materially alter the

percussion note and make its correct appreciation more difficult,

can hardly be held to change much during any moderate interval

of time at any rate. There remains, then, apparently only the

movements of the lungs. Any one can readily satisfy himself

that they may materially alter the area of cardiac dulness. I

have made several observations on this point in healthy adults,

and have found wide variations. I have found the area to be

reduced by nearly one-fourth in its transverse diameter in the

fourth interspace, by directing the individual to breathe more
k
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deeply than usual for five minutes continuously. There are

considerable individual variations in this respect, depending
upon the configuration of the chest, the respiratory habit of

the patient, and perhaps the size of the lungs themselves.

In some, even a few deep inspirations, or a single one, materially

diminish the area. I am of course speakiug of the deep cardiac

dulness, and yet no one would for a moment contend that these

differences represented actual diminutions in the size of the heart.

If these observations be correct, it follows that percussion cardiac

areas lose their reliability as indices of the size of the organ,

unless always obtained under precisely similar conditions of respira-

tion and lung expansion. Trivial actions, e.g., a few minutes'

gentle exercise, smoking a cigarette, even change of posture, seemed
to have an appreciable influence. I need not, therefore, point out

how difficult it is to secure such conditions ; indeed, I found very

considerable variations in percussion of the same healthy indi-

viduals on each successive day, always under what I judged to be
similar circumstances. Some apparently showed little variation,

others a good deal. I had the same experience when I tested

them at different times upon the same day. Lastly, I compared
the results obtained in the same individuals (four healthy males)

several times within fifteen minutes, they sitting the while on an
easy chair, and found that two of them varied decidedly nearly

every time, and the other two slightly. I carefully marked the

position of the apex-beat each time in all the cases, and found
that in most it remained fairly stationary, although the area of

cardiac dulness sometimes showed a good deal of change, while

in others there was a slight degree of displacement, amounting
even to half an inch. I was considerably puzzled by these results,

as they seemed to indicate changes other than those attributable

to the lungs, and if so, they could only be referred to the heart

itself. It looks as if the heart were capable of considerable

movements other than its ordinary rhythmic contractions, which
affect the apex less than any other part of it. When discussing

this question with Dr George Balfour, he mentioned a paper hy
Heitler of Vienna as likely to interest me, on " The Percussion

Conditions in the Normal Heart." He afterwards kindly sent it

to me. It contains the results of much careful observation. He
dwells upon the very varying boundaries given by writers for the

right, left, and upper boundaries of the healthy heart, obtained by
percussion, and points out that the wide differences of opinion

probably arose from the difficulties in the way of obtaining accu-

rate percussion areas. He gives the results of his own observa-

tions upon healthy adults. He holds that the area, of cardiac

dulness is constantly varying; that as the observer percusses over

the anatomical cardiac area from without inwards, or in the opposite

direction, or vertically, lie finds the dulness disappearing under
his linger, to reappear again immediately; that any spot in this
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area is at one time dull and the next clear; that, in short, the

whole cardiac dulness disappears and reappears with peculiar

regularity. It appears mostly four times, less seldom three to five

times, in a minute, and fades away gradually. Its duration is from

two to five or six seconds. He attributes these disappearances

to actual changes of volume in the heart, which do not affect the

pulse, and therefore holds that, to be of any value, percussion of

the heart must be always made during the phases of full expan-

sion. These observations of Heitler explain the variations met
with by me in normal individuals, and I am inclined to place

considerable value upon them. Since reading his paper I have

made a number of further observations upon the percussion areas

of the healthy heart, and while I cannot say that I have been

able to fully verify his statements, I have obtained results that

I am really unable to explain except upon some such hypothesis

as he has put forward. The difficulties experienced in percussion

of the normal heart become greater, and not smaller, when we
have to deal with dilated hearts. I do not deny that these may
be fairly successfully overcome in some cases in defining the

left border when we have a palpable apex-beat to help us, and
also in approximately outlining the base; but they can very rarely

be so where the right border is concerned. Its increased distance

from the anterior wall of the chest and increased lung covering

serve to increase our difficulties. When we take into account all

the possible sources of error in such cases, we naturally hesitate

about placing much reliance upon cardiac areas as mapped out by
percussion. I would not have it inferred that percussion of the

heart is useless in all cases. It ought always to be diligently

practised, and if every care be taken we may by also taking into

account the other methods of examination, in many cases at any
rate, arrive at a fairly accurate estimate of the heart's average size

;

but I feel compelled to deprecate the practice of speaking of the

heart as an organ accurately outlinable at all times by percussion.

If this be true, as I believe it to be, it must have an important

bearing upon the contention that there is an actual diminution

in the size of a dilated heart after a single bath or after a single

stance of the exercises. There appears generally to be a diminu-
tion in the area of cardiac dulness. My own experience fully

verifies this, but I have never been able to accept that this was
really due to a decrease in the size of the heart. A diminution
of 1 to 1J inches all round

—

i.e., of 2 to 3 inches in transverse

diameter—has been noticed in many cases, and if we try to consider

what this means for such an organ as the heart, we find it still

harder to admit that this is possible in the space of a compara-
tively small number of minutes. Dr G. V. Poore has strongly

emphasized this difficulty. As the diminution in size is supposed
to last for only an hour or so, it seems a priori hardly possible

that such great differences in the size of a sensitive organ like
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the heart could possibly occur within such short intervals of time

without giving rise to serious symptoms referable to the heart and

brain.

How is the diminution in the area of cardiac dulness to be

accounted for if it be not due to a decrease in the size of the

heart ? The most obvious suggestion is a greater expansion of

the lungs, and Dr Poore has already advanced and supported it by
observations made upon his own person. I am convinced from

my own observations at Nauheim and at home, that the respira-

tions are rendered both fuller and deeper by both the baths and the

exercises. This is, indeed, allowed by Dr Bezly Thorne and other

authorities. The sense of oppression in the chest experienced by

the bather of itself naturally leads to this result, apart from any

direct stimulation of the respiratory centre which may be present.

As for the exercises, it is to be remembered that they are, with

few exceptions, taken in the standing posture, and the increased

respiratory action is one of the marked results. The patient has,

as a rule, to be cautioned to keep his mouth open and breathe

easily. Increased lung expansion is thus brought about, and a

greater area of the heart is covered. But if the lung expands

anteriorly, why not also in other directions; and it is freely

admitted that the lower limits of the lung as determined by per-

cussion remain pretty much the same. Suppose we grant that

this line is always pretty accurately determinable and stationary,

it seems to me to favour our contention rather than otherwise.

The body is completely immersed in the bath, the head alone

remaining above the water, and it naturally follows, from its

deeper immersion, that there is more pressure upon the abdomen

than upon the thorax. Dr Poore has already pointed this out,

and I quite agree with him, and am unable to understand Dr
Bowles's contention to the contrary. The abdominal walls are

indeed markedly contracted, and the abdominal cavity markedly

lessened. I specially noticed this in my first Xauheim bath, and

have since found it to be the general rule. This must press the

liver upwards, and so constitute an opposing force to the expansion

of the lungs downwards. Not only may the fixity of the line of

the diaphragm be thus explained, but it may determine a still greater

lung expansion in the way of least resistance, viz., anteriorly.

The apex of the lung may also to a certain extent participate;

but as expansion is generally much less free in this direction, it

is natural that percussion does not usually make out much change

here. It may still be argued, however, that the change in the

position of the apex-beat yet remains to be accounted for, viz.,

its displacement inwards and upwards. It is not unusual to find

this amount to as much as half an inch or thereabouts, and a full

inch has been frequently recorded. It is to be remembered,

however, that the apex-beat is not caused by the apex of the

heart, but by a part of the anterior wall some little distance from
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it, the precise part varying somewhat according to several circum-

stances. The increased expansion of the left lung may materially

affect this, first by covering over a little more of its anterior

surface, and secondly by perhaps bodily displacing it inwards

towards the middle line. I have tested the influence of the latter

factor in the cadaver by inflating the left lung through its

bronchus. Moderate expansion displaced the whole heart con-

siderably over towards the right, the apex being the most movable
and the base the least. When both lungs were inflated at the

same time, the displacement was less marked, but it was always

decided, and a very moderate expansion indeed sufficed to effect

a displacement inwards of an inch in extent. This displacement

was always at the same time upwards, owing to the natural curve of

the arch of the diaphragm. On all grounds, then, I fear that we
cannot admit that the diminution in the area of cardiac dulness

met with in the application of the Schott System corresponds to

a decrease in the size of the heart. It is quite possible, nay
probable, that some decrease does take place and gradually estab-

lishes itself in the course of the treatment, but it is not of daily

occurrence, nor is it to be measured accurately by ordinary per-

cussion ; and to trust to this as fully as is at present being done
is not only to mislead our patients but ourselves, and to shut

our eyes to the solution of the problem upon other lines. The
evidence derived from auscultation, and occasionally also from
inspection and palpation, is more reliable. The heart sounds
generally became louder, clearer, and more decided in character.

This does not necessarily nieau increased cardiac tone, for I doubt
if we are able to assert that weak sounds in themselves mean a

weak heart, and vice versa ; and, moreover, loud, clear, and sharp

sounds are frequently heard in dilated hearts, and are therefore

consistent with an augmentation instead of a diminution of the

dilatation. On the whole, however, I think we may say that the

heart sounds point to the gradual establishment of an improved
condition of heart action. This is still further indicated by the

occasional disappearance of a functional systolic or the reappear-

ance of a presystolic mitral murmur. I have only seen one case

treated by this method, in which there was visible pulsation in

the third, fourth, and fifth interspaces on the left side, close to the

sternum. It gradually disappeared after about four weeks ; but
it ought to have disappeared and reappeared daily for some time,

at any rate, if the large temporary decreases in the size of the

heart had actually occurred. I notice that Wethered says he saw
epigastric pulsation almost disappear after fifteen baths, spread

over a period of about twenty days. I do not gather that he
observed it after any single application. It is not to be forgotten,

too, that apparent spontaneous diminutions in dilated hearts are

frequently observed.

The Pulse.—The alterations may be estimated by the finger or
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sphygmograpb, preferably the former. Sphyguiograms are useful

for recording purposes, and save descriptions, but a too minute
reading of them is apt to lead into error. The following agents

are all brought into action by the bath, viz., rest, temperature,

water, salines, and carbonic acid ; and I have endeavoured to test

their separate as well as combined effects upon the pulse by
trying each in turn.

1. Best.—The patient is enjoined to enter the bath quietly, lie

down at once, and remain without moving during the whole period

of immersion. Eest is thus secured ; and in order to test its effect

in a comparable manner I first caused a healthy person to lie

quietly upon a couch for fifteen minutes. His pulse diminished

in rate and increased in strength. I found this to be eveu more
marked in cases of diseased hearts. Simple changes of posture

from the erect to the reclining position, as is well known, are

enough in many cases to effect a slight change. The effect of

the rest alone is therefore distinct.

2. Temperature.—The temperature of the baths varies between
95° and 86° F. An air-bath of 95° F. feels considerably warmer
than a water-bath at the same temperature. Something between
85° to 90° F. is probably its equivalent. By means of a tent

bed in which the disrobed patient lay, his head being uncovered,

I succeeded in testing the effect of an air-bath of about 90° F.

The results were rather indefinite. If the temperature rose to

about 95° F., as it sometimes did, the pulse was slightly increased

in rate, whereas if it remained about 90° F. it was slightly

diminished ; if it fell a little lower, the pulse diminution became
more marked. At or about 90° F. it appeared to be much the same
or a little less than was formerly obtained under rest alone, while

at 85° or less it seemed to be rather more. This appeared to show
that temperatures between 90° and 95° were indifferent, while

those under the former figure had a certain definite action.

3. The simple Thermal Bath.—In this we have the special

mechanical and physical properties of the water added to those

of the temperature and rest. The pressure which the weight

of the water mass exerts upon the body of the bather is consider-

able. To the usual atmosphere the weight of the water is added.

Mauther says the increase for a column of water 2 feet high is

equal to tV of the atmospheric pressure, or about 2280 lbs. more
than in ordinary air. If we are to judge by the sensations of the

patient, a bath of 95° F. feels considerably colder than air at this

temperature, the latter being more nearly equivalent to a bath of

105° F. or thereabout. I do not know, however, whether we can

say that the temperature effect of a bath at 95° F. is greater

than the mere difference between its temperature and that of

the body would warrant. The effect of a bath at this tempera-

ture continued for fifteen minutes, was usually greater than that

of an air-bath 5° lower, or of rest alone. The difference became
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more pronounced as the temperature was lowered. At a tempera-
ture of 90° F., a diminution of pulse-rate of five to seven beats in

a minute, with an increase in strength, was quite common.
4. The Saline Bath.—Sodium chloride was next added to the

bath in the proportion of 1 to 3 lbs. to the 10 gallons in different

cases. Its effect was generally to emphasize the change in the

pulse, and to make the bath more agreeable to the patient. This
was more noticeable in the stronger baths, which are considerably

stronger in salt than sea water. The bath was spoken of as

warmer and more stimulating than the simple thermal one.

Calcium chloride and barium chloride were next added, first separ-

ately and then together, in the proportion of 1| to 2 ounces to

the 10 gallons, without any appreciable effect. Their action

without the previous addition of sodium chloride was then tested,

with a similar result.

5. The Carbonic Acid.—This was mostly added to the artificial

baths by means of Sandow's tablets, first recommended to me by
Dr Bezly Thome. Its action was generally quite decided, and led

to a further diminution in the rate and increase in the strength of

the pulse. When added to a simple plaiu water-bath its action

was very nearly if not as pronounced as when the salines also were
present. It added a pleasantness and buoyancy to the bath, very
agreeable to the patient, and considerably increased the sensation

of warmth. Its presence undoubtedly enables lower temperatures
(86° F.) to be more readily borne.

All the factors at work seem to have a certain amount of

influence, and the final result may be regarded as due to the

summation of their actions. The temperature as administered
through the agency of the water is probably one of the most
important of these, as its effects are extensive and far-reaching.

Temperatures below body-heat applied to the skin cause a con-
traction of the cutaneous vessels over the part affected, higher
temperatures causing dilatation. This result is brought about
partly by a direct action upon the walls of the vessels themselves
and their local nerve mechanism, and partly by reflex action

through the nervous system. Alterations in the calibre of the
cutaneous vessels must affect the amount of the lymph stream,

and hence the nutrition of the surrounding tissues, and even the

flow through the veins and lymphatics. As the whole body is

immersed, the area affected is a most extensive one. Further
there is reason to believe that the internal vessels are also affected

and that extensive cutaneous vascular contraction is always accom-
panied by a certain amount of internal vascular dilatation, and vice

versa; and if we are to believe the experiments of Schuller, this is

also true of that part of the body not immersed, viz., the head. He
observed the vessels of the pia mater in rabbits after trephining
the lateral walls of the cranium at both sides of the sagittal

suture, and found that cold baths produced dilatation of the vessels
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in proportion to the extent of the body immersed, while warm baths

had the opposite effect. Winternitz believes that his plethys-

mograph experiments corroborate these results, and that the

contraction produced by thermal influence in a large vascular

district causes compensatory dilatation of the vessels in other

parts of the body. The plethysmograph registered an increase in

volume of the arm during a cold sitz bath, and the opposite during

a warm one (95° F.) It will be remembered that this latter

temperature is that recommended by the Schott System as most

suitable for the commencement of a course of the baths. As it is

slightly under the temperature of the skin, we would expect that

its thermal influence, if any, would lead to a slight contraction of

the cutaneous vessels. Instead of this, a definite dilatation was

given, and it is probably to be accounted for by the definite fall

in cutaneous temperature caused by disrobing. This would

apparently mean a certain contraction of internal vessels, espe-

cially of those of the brain. The regular recurrence of the vascular

changes may readily enough bring about certain changes in

nutrition and tissue metabolism which may come to have an

important influence upon abnormal processes. We need not stay

to consider the tissue changes, if any, consequent upon abstraction

of heat from the body during the bath. The local cutaneous

mechanism called into play prevents any reduction in the tem-

perature of the body from such moderate degrees of temperature

changes as we employ.

The influence upon sweat secretion must be noticed. During

the period of immersion both insensible perspiration and sweat

secretion cease. They may, however, be increased afterwards.

Whether this has any local action or not it is difficult to say.

Heymann and Krebs believe that it saturates the nerve endings

and diminishes their excitability. Perhaps it in a measure

explains the increased diuresis so frequently observed after the

bath. All these actions are more or less independent of the

nervous system, and there can be no doubt that there are further

actions specially referable to its influence. All thermal influences

affect the cutaneous terminations of the ordinary sensory nerves,

and thus reflexly the vasomotor and cardio-inhibitory centres.

There is no reason to believe that such slight stimuli as our system

uses afford any exception to this general physiological law. Tbere

will consequently be a slight tendency towards dilatation of the

cutaneous vessels of the body generally, and a contraction of those

of the head, accompanied by a slight stimulation oi' the cardio-

inhibitory centre, which will tend to increase the strength and

slow the beat of the heart.

But we have, further, to consider the influence in this relation-

ship of the various chemical constituents which the bath contains.

It is held by many that its saline ingredients act mainly by direct

nervous stimulation, and the pleasant warm stimulating sensation



TKEATMENT OF HEART DISEASE, BY DK R. F. C. LEITH. 81

experienced by the patient is pointed to as a proof of this con-

tention. Those of us who have experienced the pleasurable

tingling, stimulating sensations which follow a clip in the sea are

perhaps too readily inclined to support this. The conditions are

far from being similar. The average sea temperature is little over
50° F., and much that we may be inclined to attribute to the salt

is really due to the thermal influence. It is easy to see how the

sodium, calcium, or barium chlorides, especially the first named,
may have some little influence, in virtue of the increase they
give to the specific gravity of the water, and the encourage-

ment they may give to exosmotic action. It is mainly,

however, a physical or mechanical action, and not a chemical

one. The histological structure of the skin makes the possibility

of a direct stimulation of the sensory nerve endings very difficult

of acceptation.

It is allowed on all hands that no absorption of mineral salts

occurs through the skin ; but it is maintained by Schott, Keller,

and others that a certain imbibition by the skin is possible, whereby
the chemical ingredients are brought in contact with the cutaneous
nerve endings. Schott supports his view by saying, that when the

skin is bathed with plain water after a saline bath, the salt con-

tinues to come away for a much longer time than one would
expect if it did not penetrate for some distance into the skin.

Ranvier's investigations have shown that these nerve endings are

not confined to the corium, as was generally believed, but are

distributed within the deeper layers of the stratum Malpighii.

Even so, however, the mineral salts have a considerable thickness

of epidermis to pass before they are reached ; and it is difficult to

understand how they can penetrate through these layers and yet

avoid the lymph channels which lie between the prickle cells

external to the nerve endings. Would not an entrance into these

lymph channels mean a transference into the lymphatics of the

true skin and an absorption into the system which is denied by
universal experience ? I find it, therefore, difficult to follow

Keller's explanations of the observations he carefully made upon
himself. He found that a 3 per cent, sodium chloride bath, at
93° F. and of thirteen minutes' duration, has—(1) a distinct

diuretic effect, and produces a marked increase of the chlorides of

the urine, while plain water baths have the opposite effect
; (2) a

diminution of phosphoric acid
; (3) no appreciable influence upon

the nitrogenous waste. Eobin, on the other hand, finds that they
increase the nitrogenous metabolism and the oxidation of the

products of the retrograde metamorphoses of albuminoids. Dr
August Schott, in the Laboratory at Breslau, made certain observa-

tions upon shaved rabbits. He used a bath with a movable parti-

tion dividing it into two chambers, one containing plain water, the
other a 10 per cent, salt solution of the same temperature. By
raising the partition so as to allow the latter to mix with the

I
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former, he found that the blood-pressure of the animals immersed

therein rose 5 to 10 mm. These results have not, so far as I

know, been corroborated, and must be received with caution. It

is conceivable that the delicate operation of shaving the rabbit

—

animals which are apt, even under the most favourable circum-

stances, to prove unsatisfactory subjects for blood-pressure experi-

ments—may have something to do with the result. I cannot say

that, so far as the ordinary methods of observation went, my cases

disclosed any sign of special stimulation brought about by the

presence of the salines beyond the subjective sensations of the

patient himself. The increase they produce in the specific gravity

and their influence upon osmotic action in connexion with the skin,

may indeed be the only influences they call into play. I have

endeavoured to estimate their effect upon the vascular system by

means of the plethysmograph, using Dr Milne Murray's water

manometer as the recording instrument. I wish to record my
grateful thanks to him and to Dr Xoel Paton for much valuable

advice and assistance in this part of my experiments.

So far my observations have not been very definite. They have

been made upon two different individuals,—one a lad of 18, and

the other an adult male, both healthy. With the patient sitting

in an ordinary full-sized bath, water at 95° F. was gradually run

in until it entirely covered the legs and pelvis to the level of the

anterior superior iliac spines. The plethysmograph recorded prac-

tically no change, so that if both these and Winternitz's observa-

tions are to be depended on, a different effect would seem to be

produced by a rapid and by a slow immersion, to be accounted for

probably by the cutaneous mechanism becoming accustomed to the

stimulation. The effect of salines and of carbonic acid were tried

only in one of the cases. Sea-salt was added in the proportion of

7 lbs. to about 25 gallons of water at a temperature of 90° F. for

a duration of several minutes, and gave a negative result, the

plethysmograph showing neither rise nor fall. The same result

followed upon the addition of 1 lb. of calcium and f of a lb. of

barium chloride respectively, over fifteen minutes being allowed

for their effects to become established.

So far as these observations go, and they have been too limited

to be more than suggestive, they seem to corroborate those made on

other lines. The salines would appear to have no direct influence

upon the vascular system. It cannot be said, however, that these

experiments test in any way their influence upon the nervous system,

except, perhaps, in rendering improbable an ordinary stimulation of

sensory nerves. If the large tract of cutaneous nerves subjected

to the possibility of stimulation by the salines had been affected,

might we not have expected some contraction of the vessels of the

arm as the result of stimulation of the general vasomotor centres ?

On the other hand, if we place any reliance upon the evidence

so extensively brought forward by physicians to show that salt-
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water baths and douches are of very great value in the treatment

of various nervous derangements, we must allow that some form
of nervous stimulation would appear to be possible. Whether this

may be brought about by electrical contact currents or potentials,

which would naturally vary with differently constituted fluids, I

am not at present in a position to determine.

The effect of carbonic acid was next tried, the salines being

present and the temperature 86° F. A very brisk effervescence

was at once obtained by means of Sandow's tablets, and kept up for

ten minutes or more. A small and regular diminution in pressure

at once showed itself, and continued to increase so long as the

record was taken. This showed a contraction of the volume, and
thus an increase of pressure in the arm. (The plethysmography
tracings were exhibited.) In Schott's experiments, already referred

to, he found that its addition raised the blood-pressure 10, 20, or

even 30 mm. Eiedlin writes enthusiastically of its influence, and
considers that it is the most potent curative agent in mineral water
baths. Its presence enables the body to be subjected to much
lower temperatures and for longer periods. This he attributes to

its stimulating effect upon the skin, by which it is absorbed, when
the pressure under which it exists in the bath exceeds that of the

C0
2
in the bloodvessels and lymphatics. Schott also supports its

absorption under the same circumstances, and believes that its

action is mainly due to stimulation of the cardio-inhibitory and
other centres. Eohrig, Bre'mond, and others believe that they

succeeded in showing, by experiments on animals, that the skin

can absorb gases, and that finely atomised watery solutions of

various composition, or such in the form of gas or vapour, will

penetrate the skin. If it be absorbed into the blood to any extent,

then doubtless it may exert some stimulating influence upon both

the cardio-inhibitory and vasomotor centres, judging by the effect

of venous blood upon them. This does not follow as a matter of

course, as there is the diminution of oxygen to be considered, but

I do not know that it is important enough to warrant further dis-

cussion here. I can hardly claim to have studied all the experi-

ments made upon the action of C0
2 , but so far as I have done so, I

have found no such clear proof as would enable me to maintain that

it can be absorbed in the bath by the unbroken skin, nor do I think

it necessary in order to explain its physiological effects. We have
the bubbles of gas forming an almost continuous covering to the

skin, so numerous are they ; and though they are constantly being

given off and replenished, yet this takes place only to a very

limited extent over any given area at one time. The escaping

bodily heat may thus be retained for a little by this layer, which
will protect the body from the colder surrounding water. This

may account in part for the marked feeling of warmth imparted to

the skin by the effervescing bath. If the bather moves, the layer

of gas is at once liberated over a large area, and a cold sensation is
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immediately experienced by actual contact of the skin with the

water. One would fancy that, if the feeling of warmth were in

any way due to absorption, it would hardly disappear so suddenly
on the slightest movement.
Be this as it may, however, there is another and more important

action. The bubbles of C02 are constantly impinging upon the

skin, and dealing it thousands upon thousands of little blows.

The pharynx readily appreciates them every time we take a

draught of effervescing water. The cutaneous nerve endings

exposed to their action in the bath are actively stimulated. One
result of this stimulation is probably a dilatation of the vessels of

this area with a contraction of those in the rest of the body,

brought about mainly through the influence of the general vaso-

motor centres. This would explain the rise in blood-pressure

recorded by my plethysmographic observations, and presumably
also by Schott's experiments. The feeling of warmth experienced

over the immersed area may be partly, if not entirely, due to this

dilatation of its cutaneous vessels. There may even be other

effects, as a slight stimulation of the cardio-inhibitory and respira-

tory centres ; but it cannot, however, be too carefully remembered
that just as the stimulus is gentle, so also will its results be gentle,

influenced though they may be to a certain extent by the irrita-

bility of the individual. The probability, also, of a certain amount
of absorption of C0

2
by the respiratory mucous membrane must

not be lost sight of, for the atmosphere which the patient breathes,

his head being just above the level of the water, becomes steadily

charged with it.

Effect upon the Heart.—The primary action upon the heart of

stimulation by temperature has long been known, and Eohrig's

experiments pointed to reflected impulse of innervation through

the vagi as the cause, inasmuch as their division suspended it.

Dr Schott believes that the baths act directly upon the heart in

the same manner from the triple stimulation of the temperature,

salines, and C0
2

. Dr Douglas Powell would seem to be of the

same belief, as in speaking of tachycardia {Brit. Med. Journal,

Nov. 10, 1894, p. 1039), he says—"And doubtless, as in the very
analogous cases of exophthalmic goitre, the strong brine baths of

Nauheira, by their stimulating effect on the vagus centres, will

prove of value." Now, so far as the evidence before us goes, we
are led to think that the baths have very little influence indeed

in this direction, and that, such as it is, it is attributable slightly

to the temperature, chiefly to the C02 , and but little, if at all, to

the salines. The diminution in rate and increase in strength

of the cardiac contractions produced in this way must be very

slight indeed, and altogether inadequate to immediately bring

about any gross change in the size of the heart.

Effect upon the Respiration.—It becomes more active. It

diminishes slightly in rate, but becomes markedly deeper, and it
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is to be remembered that deeper breathing is much more effectual

than more frequent breathing in carrying off the products of a

more active internal respiration. An increased elimination of

C02
and moisture and an increased absorption of oxygen will

thus be brought about. This will, no doubt, directly influence

tissue metabolism and nutrition, but may also increase the

ordinary influences of respiration upon the circulation, by the

more oxygenated state of the blood affecting the vasomotor

centre, by its influence upon the heart and bloodvessels, brought

about by nervous action, and by its direct mechanical effect upon
blood-pressure. Thus deeper inspirations promote the return of

the blood-flow through the lungs to the heart, and deep expira-

tions have an opposite effect. I doubt if this can have any
appreciable influence, but the compression of the abdominal

viscera ought to facilitate the return of blood to the heart, and so

stimulate it by increasing its endocardial pressure.

Effect upon the Blood.—Winternitz and his assistants found that

cold baths produced an increase of the red blood-corpuscles, and

also of the white, with a 14 per cent, increase of the haemoglobin.

The maximum effect was sometimes manifested an hour after-

wards, and lasted often for two hours. "Warm baths had the

opposite effect. He does not regard this as due to new formation,

but to increased activity of the heart and circulation and improved

nerve tone, the red and white cells being thus driven out of the

organs in which they are accumulated. Kellogg obtained cor-

roborative results, and agrees with his explanation. Grawitz

agrees with the results but not with the explanation. He believes

that warm baths cause the blood to be less concentrated, acting

by a stimulation of the vasomotor nerve apparatus, leading to a

contraction of the vessels, and preventing transudation of fluid into

the tissues. So far as I have been able myself to try this method,

I have obtained very little difference indeed from temperatures

between 95° and 85° F.,—a trifling increase, but nothing more.

It would, therefore, appear that " the System " acts mainly by

regularly repeated alterations in the blood-pressure, the distribution

of the blood, the osmotic actions, and the various external and

internal secretions. The natural ebb and flow between cutaneous

and internal vessels is brought more systematically and regularly

into play. Such changes may undoubtedly stimulate tissue

metabolism and lead to the correction of vices and the establish-

ment of improvements in general nutrition. The heart will

participate in these improvements, and it is well known that its

beat varies largely in consequence of changes in its own metabolism.

There is no evidence whatever to support claims which maintain

a great and direct influence upon the heart, whether by nervous

channels or by greatly lessening the peripheral resistance. There

is, indeed, every reason to believe that although the cutaneous

vessels may be somewhat dilated, the general sum of arterial
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pressure, and hence the peripheral resistance, is actually somewhat
increased. This seems to be entirely in keeping with the im-

provement observed in the cardiac conditions, for among the

physical or mechanical circumstances of the heart which affect

its beat, the most important is perhaps the amount of distension of

its cavities. The contractions of cardiac muscles, like those of any

other muscle, are increased by the resistance, within certain

limits, which they have to overcome. A full ventricle will

contract more vigorously than one less distended, while if the

limit at which resistance is beneficial be passed, an over-dis-

tended ventricle will fail to contract at all.

There is yet one other influence which must not be lost sight

of in any summation of the different methods of action of

" the System," and it is that of the mental factor, to which,

however, I feel loth to refer, as we have no means of properly

explaining or estimating it. The suffering lay or even medical

mind is markedly susceptible to the influences of any line of

treatment which can apparently offer such striking and rapid

results by means so tangible, pleasant, and easily understood.

A patient convinced of his daily improvement, and of his certain

recovery a few weeks later, is often already half cured. Much
faith is a wonderful healer, and when it is accompanied by a
" complete change " and pleasant society, such as it is the duty

of a health-resort to provide, it may work wonders, and we must

be on our guard lest we give our treatment the entire credit of

results which it may have had very little hand in producing.

It will be necessary to say but a few words further in special

examination of the resistance exercises. The physiological ex-

planation underlying their action is simpler than that of the

baths, to which they may form valuable adjuncts. They may,

indeed, at times prove useful where the baths are contraindicated,

but, on the whole, they are inferior to them both in range of

applicability and in efficacy. They are sensible and well thought

out exercises, excellently suited to accomplish their purpose of

bringing each group of muscles in the trunk and limbs into action

in turn. They substitute regular and graduated movements capable

of being perfectly controlled by the skilled attendant, so as to suit

a considerable variety of conditions for exercise often irregular,

spasmodic, and ill-regulated which the patient, left to his own
devices, is apt to indulge in. When thus employed so as not to

overtax the patient at any one time, their physiological action

resembles that of all other beneficial muscular exercise. There

will be dilatation of the bloodvessels within the muscles, increased

ti me metabolism, and more rapid elimination of effete materials.

This will gradually bring about a better general nutrition. I can-

not see how even the most gentle of such exercises can fail to

press upon the veins and favour the return of the venous blood to

the heart. Dr J. F. II. Broadbent thinks that this failure may occur.
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It is an ingenious suggestion put forward to account for the diminu-

tion apparently observed in the size of the heart, which is thus

due to a lessening of peripheral resistance afforded by this means
together with the vascular dilatation within the muscles. But if

we deny this direct diminution in the size of the heart,—as, for the

reasons already given, I think we must do,—the suggestion becomes
unnecessary, as also does the even more hypothetical and improb-

able one of Dr Schott, viz., reflected vagal stimulation brought

about by afferent impulses carried to the cardio-inhibitory centre

by means of the motor nerves. We know of nothing which leads

us to place such a difference between gentle and vigorous muscular
exercise. They must both hasten the circulation and favour,

although in different degrees, the return of the venous blood to

the heart. This will be most marked in the abdominal blood-

vessels. Compression of the abdomen instinctively results with

the employment of the resistance exercises. In this way an
increased intracardial stimulation follows, and will naturally lead

to an increased blood-pressure. It is possible that the vascular

dilatation within the muscles is not compensated for by a corre-

sponding contraction in bloodvessels in other regions, and is, besides,

greater in amount than that of the increase due to the quickened
venous flow. Some observations of Dr Lauder Brunton in his

Harveian Oration of last year seem to support this. There would
in this case be an actual lessening of peripheral resistance and a

diminution in blood-pressure, but this is rendered improbable by
the decrease in rate and increase in strength of the pulse.

The physiological problems raised by " the System " are both
many and complex, and there must be much still hidden from us

which the future may reveal, and which may bring about a more
perfect understanding of its actions. So far as they are at present

known to us, it is readily seen that its scope of application is far

wider than that of any individual drug, but to assert its applic-

ability to all classes of cardiac derangements, reserving only

advanced arterio-capillary sclerosis, aneurisms, and serious myo-
carditis, is surely in so many words to proclaim its impotence.

It is but natural that it should fail. Evil habits of nutrition

which measure their existence by months or years are not to be

got rid of by one or even two courses of " the System " of a few
weeks' duration at Nauheim or anywhere else. I have already

met with failures and recurrences such as the present literature of

the subject makes no mention of, and they have but served to

increase my belief in its value when used in suitable cases. While
we remember that it is capable of doing much good, we must not
forget that it is also capable of doing harm. It has now been
sufficiently proved to warrant its trial in suitable cases, but they
must be chosen with judgment. To use it rashly and with too

great expectations is certain to lead to disappointment and to

reflect injuriously upon "the System" itself. Moreover, as at present
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enunciated it does not seem to me to be as useful as it might. It

is at once too wide and too restricted,—too wide in its claims and
too restricted in its limitations. Why, for instance, should we
pause at 86° F. ? Why not go further in suitable cases, and make
use of the well-known effects of still lower temperatures, inasmuch

as we can so easily regulate their influence by the duration of

time we employ them. The resistance exercises are good so far as

they go, but why should they not be combined with massage, or

passive or active exercises of different kinds ? Eccles, Campbell,

Lauder Brunton, and others have testified to the value of the latter.

An intelligent use of dumb-bells and other gymnastic appliances

ought to prove quite as effectual in some, if not in all, cases as the

resistance exercises themselves, and they have indeed done so in

my hands in the opportunities I have so far had of putting them
into practice.

I have herein endeavoured to lay before you the lines of a sound

physiological working of " the System," which promises to prove a

valuable remedy in many cases of chronic heart disease, but

whether I have succeeded or not, I am not without hope that I

have prepared the way for the clearer understanding and apprecia-

tion of its applicability and usefulness.
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Journ., March 28, 1896, p. 769. He objects, as Herschell

and I have done, to the method of auscultatory percussion,

and strongly supports the contentions brought forward by

me in this paper, viz., the untrustworthiness of percussion

alone, the limitations which ought to be placed upon the

use of the System, the harm which its injudicious use

may bring about, and the necessity of selecting carefully

only suitable cases.

The President said that they were very much obliged to Dr
Leith for having brought before them a method of treatment that

appeared to have attracted attention recently, and also that he had
employed a certain amount of the healthy scepticism with which
all new methods of treatment should be regarded until they had
been analysed and their effect ascertained.

Dr George Balfour, in response to an invitation from the Presi-

dent, said that he so entirely agreed with every word Dr Leith

had said that he had nothing more to add. He thought Dr Leith

was perfectly justified in pointing out that the limits of cardiac

dulness varied indefinitely every few seconds, and to base any fixed

diagnosis of the size of the heart upon these percussion limits was
to reason from a fact which had no real foundation whatever. He
thought Dr Leith had very clearly expounded the various methods
with which the System of Schott was concerned, and he also agreed

with him that it was not at all a system of treatment that could be

employed with impunity in all cases. In a certain number of care-

fully selected cases it was of great advantage; but there was no doubt

that to a great extent its influence was upon the minds of patients

quite as much as upon their bodies, and especially upon their hearts;

while, if employed rashly and in cases that were unsuitable, it was
certain to be unavailing, and might be even disastrous.

Dr Gibson said that Dr Leith's paper was of such value that

even although one agreed entirely with the observations he had
brought before them, and had therefore but little to criticise, one

ought to offer him ;i meed of praise, not merely for the courage with

which he had brought forward his views, but also for the great can'

he had spent on the matter. He would be inclined, however, to

cross swords with Dr Leith as to the accuracy of the modes of

ascertaining the size of the heart. The only way in which they

could prove their methods was necessarily in the cadaver. Over
and over again he had been able to demonstrate that they could

map out the size of the heart to within /,. inch all round without

very much difficulty. He thought Dr Leith would substantiate

him in making that statement. There was greater difficulty, no

doubt, on the right side, but even then the resources at hand for

accurate percussion led them to surprisingly correct results. As
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to changes in size, no doubt, as Dr Balfour admitted, the heart

changed its size every y^- second, one might say. The changes

in size from systole to diastole were perhaps surpassed by those

produced by respiration. When forced inspiration could produce
60 mm. of negative, and forced expiration 90 to 100 mm. of

positive, pressure, it was very obvious that the changes in the

arterial and venous pressure, and consequent changes of pressure in

ventricles and auricles, must vary within very great limits indeed
;

and these changes in inspiration and expiration he thought went
a long way to explain what they observed as the result of passive

exercises. Possibly in the near future they might see with their

own eyes what went on there. He had been observing in Prof.

Grainger Stewart's wards the results of passive exercises and
resistance exercises on the size of the heart; and, speaking
generally, he would only say this, that mere massage seemed to

have little influence on the size of the heart, while resistance

exercises had considerable power of modifying its size, but he
thought that came about through changes in respiration. With
regard to the remedial effects of all these measures, he thought
they could not expect very much from them. Patients came back
from them in a state of high exhilaration, but it did not take

much in the shape of a catarrh, gastric or respiratory, to upset the

results. In some of the patients in the Eoyal Infirmary who had
undergone resistance exercises, what benefit was produced was
nearly evanescent.

Br James Ritchie agreed with Dr Gibson that in the cadaver it

was possible by percussion to ascertain, with a considerable degree

of precision, the size of the heart. The theories supported by Dr
Leith were in accordance with the teaching of the text-books, but
Dr Ritchie thought that there must be some fallacy in the experi-

ments on which this was based. It seemed to him to be contrary

to reason that a dilated heart, which was unable satisfactorily to

carry on its work, the action of which was rendered more irregular

and its rate increased by exertion, physical or mental, or by reflex

causes, that such a heart could be benefited, its action rendered
slower and more regular, by an increase of pressure within the

vascular system ; that is to say, by increasing its work. A heart

which was only slightly enfeebled might be so benefited, through
the increase of tension improving the nutrition of its wT

alls. He
believed that the baths at Nauheim and the passive exercise pro-

duced beneficial results by diminishing the peripheral resistance

to the circulation by means of a dilatation of the capillaries. He
understood Dr Leith to say that saline baths had no stimulating

effect. Was it not a matter of everyday experience that sponging
with tepid or cool salt water was more stimulating than fresh

water at the same temperature ? It was a most useful method of

treatment during recovery from debilitating ailments. He believed

that the baths at Nauheim acted not only by dilating the capil-
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laries, and so diminishing obstruction to the outflow of blood, but

also by stimulating the heart through the vagus, and so producing

a more perfect contraction of the heart muscle.

Dr Leith, in reply, said that he must first of all state that he had

listened to Dr George Balfour with a great deal of pleasure, and

also, in a sense, with some disappointment, because he was hoping

that he would perhaps find out some source of error that he (Dr

Leith) had not discovered. He paid the greatest deference to what

he said ou the subject, and it was very gratifying to him to rind

so great an authority as Dr Balfour entirely agreeing with him,

especially upon such an important subject as that of heart percus-

sion. He confessed that his own opinion, as he went on with

these observations, underwent marked changes. He was not then

in the healthy position with regard to percussion that he was in

now, and which he hoped his friend Dr Gibson would some day

reach. He had percussed the cadaver perhaps as often as Dr
Gibson or Dr Ritchie, and he agreed with them, and had indeed

stated it that night, that in almost every case such percussion

was correct except in cases of marked emphysema or where the

right lung largely covered the heart, and he was quite sure that in

these cases even Dr Gibson's or Dr Ritchie's practised percussion

would fail. But what he wished especially to emphasize was that

the difficulties in the way of accurate cardiac percussion were in

some way peculiar to life, and did not exist in the cadaver.

Estimation of the heart's dulness during life could only at best be

approximate. Dr Gibson had referred to the influence of respira-

tion on the pressure on the left side of the heart. He (Dr Leith)

doubted if it could increase endocardial stimulation of the left side

of heart very much. Experiment had not, at any rate, been able

to determine it. Apart, however, from the slight differences of

opinion which might exist between some of the speakers and him-

self on minor points, he was gratified to learn that they supported

him in the restrictions he had put upon the System, and this was

all the more agreeable seeing that this was the first time that any

adverse criticism had been made public. (Dr Herschell's paper

has since then appeared, The Lancet, Feb. 15.)

Meeting V.—February 5, 1896.

Dr Argyll Robertson, President, in the Chair.

I. Election of Members.

The following gentlemen were elected Ordinary Members of

Society:—J. Cormack Smith, M.B.C.M., 9 Brunton Place,

im ,l ];. 1 1. Clarksou, MB. CM., 20 Graham's Road, Falkirk.
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IT. Exhibition of Patient.

Mr Cotterill showed a patient who exhibited a well-marked
example of a disease which was not very common, and which
was of considerable importance, in so far as it was apt to lead to

something more serious later on in a number of cases,—leuco-

plakia, also called ichthyosis of the tongue, or superficial glossitis.

Its importance lay in the fact that in many cases it was followed

by epithelioma,—not, it appeared, by any direct transformation, but
from its being very often associated with fissures and cracks which
might take on malignant character. As to the pathology of the

condition, it was thought by most authorities to be due to a

combination of tobacco and syphilis. He had not been able to

elicit any syphilitic history in this case. There was ulceration in

the middle of the tongue. When there was a specific history,

one might expect a somewhat better result from iodide. He had
been giving it for three or four days. The usual treatment was by
iodide of potash and local mercurial lotions, bicarbonate of soda

to clean away the epithelium, and painting with chromic acid and
things of that kind. But it was admitted on all hands that the

treatment was very inefficacious. It was of importance to the

general practitioner to recognise this condition, because Mr Cotterill

could not help thinking it would have a very important bearing on
the question of life insurance. There were many grades of the

disease less severe than that seen in this patient. The case was
under treatment, and in a few weeks Mr Cotterill might have an
opportunity of showing him again.

III. Exhibition of Specimen.

Mr Cotterill showed an epithelioma of the larynx which he
had removed in hospital that day. The patient had been sent

to Dr M'Bride, who reported that the right cord was immobile.

Mr Cotterill did a preliminary tracheotomy, and put in a large

tracheotomy-tube a few days ago, and went on to the second half

of the operation that day. On splitting the thyroid he found the

vocal cords healthy, though the right cord was fixed, but on
passing his finger up towards the mouth he felt on one s'de a

considerable amount of thickening. He split the parts right up
to the chin, dividing the hyoid bone in the middle line, and
separating the soft parts at the back of the larynx, and pulling

them up as well as he could from the pharyngeal wall, turned

aside the sterno-hyoid and sterno-thyroid muscles, got to the back
of the disease after a somewhat deep dissection, and got it all

removed, as far as he could tell. A large part of the pharyngeal

wall had to be removed along with it.

IV. Exhibition of Photographs.

Dr Dawson Turner showed, by means of the lantern, a series of

photographs taken by the Eontgen process. He said that he
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never knew whether he was going to have a successful negative

or not. He might take one photograph, and it would come out

pretty well, and then take another, when he would sometimes get

no effect at all upon the negative. He was entirely in the dark at

present as to what the rays were which affected the negative plate,

how they were to he concentrated, or best directed on the plate.

From the experiments he had made he was led to the belief that

the rays could be reflected, contrary to the supposition of some,

who held that they could not be reflected, polarised, or deflected

by the negative, etc., and therefore were not rays of light. He
had found the rays act only at very short distances. If the

plate were more than a yard, or even 1J foot or so from the

vacuum tube, there was no effect. An ordinary exposure was

thirty minutes. He could not understand how some could take

photographs in four minutes. He had taken one that day in a

quarter of an hour, and it was not very well marked. The thickest

part of the body he had so far been able to go through was the

wrist. This negative showed pretty well the radius, ulna, and
some of the carpal bones. The cuneiform was apparently not

in its expected position. He had shown the photograph to Sir

William Turner, who at once remarked on the absence or diplace-

ment of the cuneiform. If the process could be applied to the

thicker parts, no doubt many points of anatomy would be cleared

up, such as the position of the patella in flexions of the knee-joint.

The successful photographs of human anatomy he had as yet

taken were those of foot, hand, and wrist. He would now show
several photographs on the screen,—first one of the foot, and one

of the hand, in which the skeleton came out distinctly. The
interarticular intervals showed well the transparency of the

articular cartilage to the rays. The medullary cavity of some of

the bones could also be seen in a fainter tint. Thickenings of the

plantar epidermis came out darker than the surrounding parts.

The terminal phalanx of the little toe, they would observe, was
turned directly inwards, and he was inclined to regard that as

its normal position. He next showed a photograph of a pencil-

case and half-opened knife. These had simply been placed against

the wooden shutter of the camera, through which the rays passed

easily. Next a purse with two metallic clasps, an outer and an

inner, containing a florin and key. The metallic structures

came out dark, the rest of the purse hardly appearing at all ; next

three cigars in an aluminium cigar-case. The cigars, each with

its paper band, came out clearly, and even the manner in which

they were rolled was in some degree visible. There was also a

faint dark zone indicating the elastic band with which he had

fastened the case to the shutter. He next showed a photograph

of a lady's hand with ling on linger; also one of the wrist in

position of supination, showing the styloid process of the ulna

lying dorsal, and even a little external ; next one of coins in a
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purse ; next of a key, pen-nib, and various other articles ; also one

of a frog, taken by Mr Campbell Swinton of London, in which the

limb bones came out distinctly. He had himself taken one of a

fish, in which the stomach, owing evidently to its containing

something solid, had come out distinctly. He also showed one of

a razor in its case, taken by Mr Swinton.

The President said that they were all obliged to Dr Dawson
Turner for his demonstration of this new invention, which might

become important in the near future, since it might enable them
to see parts in the interior of the body, and obtain distinct traces

of foreign objects there, being more or less of an endoscope. It

might give them a more accurate and clearer idea of the position

of parts in the interior of the body.

V. Original Communications.

1. Dr Byrom Bramwell brought before the Society a remarkable

case of calcareous degeneration of the heart and arteries,

with rapidly-developed symmetrical subcutaneous tumours in the

axillae, elbows, groins, natal folds, and popliteal spaces, occurring

in a young man, aged 25, affected with advanced cirrhosis of the

kidney, the right having been completely destroyed fourteen years

previously by a pyelo-nephritis ; with a pathological report by Dr
Lovell G-ulland. Dr Bramwell stated that this was perhaps the

most remarkable case which had come under his notice during the

twenty-seven years that he had been in practice. The patient

was unmarried, aged 25, and was seen with Dr Menzies on April

16, 1894 He complained of extreme debility, loss of flesh, and
the presence of symmetrical swellings in the axillas, groins,

inguinal folds, and popliteal spaces. When 11 years of age, he
had had a severe illness, and had been confined to bed for six

months. After recovering, he enjoyed good health until he went
to America, eighteen months before his death. In America he
was exposed to great hardships, and as the result completely broke

down and was laid up for six weeks. During this illness he lost a

stone and a half in weight, and became very weak and pale. In

December 1892 he came back to Edinburgh and remained for a

year with his friends. During this time he did not make any
special complaint, and did not consult a doctor. About the middle
of January 1894 he bought an engineer's business in Glasgow,
and for some weeks subsequently he went through much hard
physical work, fitting up his workshop and lifting heavy machinery.
He stated that during this time he did not feel anything amiss.

During the last week of March 1894 he strained his back in

lifting a heavy piece of machinery. He came to Edinburgh two
days later, and consulted Dr Menzies, who, after a careful

examination, was unable to detect any evidence either of external

or internal disease. A week later the patient experienced pains

n
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in the muscles of the thighs and legs, which were thought to be
rheumatic in character. A few days after this he directed

attention to the condition of the axillae, groins, gluteal folds, and
popliteal spaces, which, on examination, were found to be swollen,

hard, and brawny. In the course of the next week or ten days
the debility and anaemia rapidly increased and the subcutaneous
swellings enlarged. The urine contained a trace of albumen and
a few pus corpuscles. When Dr Bramwell saw him on April 16,

1894, he was extremely feeble, much emaciated, and markedly
anaemic. The skin of the face, arms, and abdomen was of a

dingy brown colour, resembling the condition in an advanced stage

of Addison's disease. The temperature ranged from 90° to 100°,

the pulse from 100 to 110; it was extremely small and weak.

The heart's action was exceedingly feeble, the impulse imperceptible.

The red blood-corpuscles were diminished, 2,700,000 per cubic

millimetre. The urine was copious, of low specific gravity, and
contained a small quantity of albumen ; it was loaded with phos-

phates. No tube casts were detected. Hard brawny swellings

were present in each axilla, the flexor aspect of each elbow, over

the anterior superior spinous process of the iliac bones, in the

posterior folds of each axilla, and in the popliteal spaces. The
condition of the skin and subcutaneous tissues at the seat of the

swellings more closely resembled a cancerous or sarcomatous

infiltration than any other condition which had come under Dr
Bramwell's notice. The swellings appeared to-be infiltrated with

some hard (calcareous) material, and there were many small hard

subcutaneous nodules about the size of a small shot in the adjacent

skin. On sitting up the patient complained of giddiness and a

feeling of faintness. On May 1, 1894, when he was again seen in

consultation, the subcutaneous swellings were considerably en-

larged, and both radial arteries were now found to be absolutely

rigid and pulseless. The femoral s and popliteal arteries were in

a similar condition. On May 5 pericarditis developed, and the

patient died on May 7. After death the radial, iliac, femoral,

popliteal, and some other of the peripheral arteries were found to

be entirely calcareous, and converted into rigid tubes. The aorta

and cerebral arteries were perfectly normal. The heart was
considerably enlarged, weighing 1 lb. 2 ozs., and was a splendid

example of calcareous degeneration. The valves were quite healthy.

The right kidney was completely destroyed by old disease, and
converted into a thin firm mass of fibroid tissue. The left kidney

was in a very advanced state of cirrhosis. The microscopical

examination, made by Dr G. Lovell Gulland, showed that the chief

pathological changes were present in the heart, in some of the

arteries, in the kidneys, in the subcutaneous tumours, and in

certain parts of the skin. There were patches of calcareous

degeneration throughout the wall of the heart, the individual

muscular fibres being calcified. Many of the arteries were com-
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pletely calcified. The arteries in the subcutaneous tumours were

calcified, and the surrounding tissue infiltrated with calcareous

deposits. In the heart, and still more in the subcutaneous

tumours, the connective tissue elements surrounding the calcareous

deposits were in a condition of proliferation. Putting all the facts

of the case together, Dr Bramwell concluded that the following

was in all probability the sequence of events :—(1) That at the

age of 11 the patient suffered from pyelo-nephritis of the right

kidney,—that the right kidney had at this time been entirely

destroyed
; (2) that the exposure and hardships to which he had

been subjected in America eighteen months before his death

had induced disease in the other kidney, or more probably

had aggravated a cirrhotic process which was already present

in the left kidney, and that had slowly and gradually

progressed until the extreme condition of cirrhosis which was
found after death had been produced

; (3) that, for some
reason or other, which the author could not explain, the blood

had become impregnated with calcareous salts in solution
; (4)

that owing to the advanced cirrhotic condition of the kidney, the

calcareous material had (instead of being excreted by the kidney)

been retained in the blood and finally deposited in the walls of the

heart and peripheral arteries, and extravasated into the subcu-

taneous tissues ; and (5) that local irritation, the result of

mechanical movement, probably played a part in determining the

deposit of calcareous material in the walls of the heart and in the

subcutaneous tissues over the joint surfaces, gluteal and axillary

folds, etc. The localization and symmetrical distribution of the

skin and subcutaneous lesions could only, Dr Bramwell thought,

be accounted for by supposing that some mechanical condition or

conditions (such as movement and stretching) was concerned in

their production. The absence of any symptoms of Bright's

disease and uraemia was, considering the condition of the kidneys,

very remarkable. A photograph and water-colour drawing

showing the appearance of the subcutaneous tumours, the sub-

cutaneous tumours themselves, the heart, the arteries, the kidneys,

and a series of microscopic sections and drawings illustrative of

the minute pathology of the case, were exhibited at the meeting.

The President said they would be glad to hear any remarks of

members present on this very curious and interesting case that

had been so vividly depicted by Dr Bramwell.

Dr Russell, in response to the President's invitation, said that

he was sure they had all followed with deepest interest the record

of this extraordinary case. He no more than Dr Bramwell had

ever seen a case at all like it. Of course it had bearings on other

cases. Extensive calcareous degeneration and infiltration occurring

along with kidney lesion was met with from time to time in aged

persons. He had himself, like Dr Bramwell, met with this ex ten-
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sive calcareous affection of arteries, with accompanying advanced
renal cirrhosis, but always in old people. The special feature in

this case was its occurrence at this very early period of life. As
to the possibility of such occurrence, he had a case at the Infir-

mary "out patients" last Tuesday, a man of 33, with abdominal
aneurism, and very markedly thickened and somewhat calcareous

vessels. He had been operated on some years previously for

aneurism of the popliteal artery. He had recovered, and now
turned up with aneurism of the abdominal aorta, and this very
marked condition of his arteries. That, of course, was the kind
of case that was recalled to one by this of Dr Bramwell's. He
knew that a calcareous condition of the heart did occur, but he
had not met with any case of such extensive incrustation as

evidently existed here, extending even to the endocardium of the

left ventricle. He had not heard of anything at all approaching
such a condition as that. The condition of the skin was also

very curious, and he thought that Dr Bramwell's interpretation

of the changes there was correct. The appearances to the naked
eye were evidently those of a fibrous hyperplasia, which
were exceedingly suggestive of a malignant process affecting

the cutis vera, extending into the subcutaneous tissues and
surrounding individual fat lobules. One could make out with the

naked eye in various parts of this fibrous tissue areas of calcifica-

tion which, he presumed, originated, as Dr Bramwell had suggested,

around individual vessels. Whether the extensive fibrosis was
really due to calcareous infiltration or not was a point which might
be questioned, and yet it was exceedingly difficult to account for it

on any other hypothesis. That in the main Dr Bramwell's
conclusions were supported by the facts he thought none of

them could doubt, and that the incompetence produced in the

kidney led to this extraordinary accumulation of lime salts which
were deposited in the arteries and also at certain parts in the

subcutaneous tissues, leading in the latter to thickening and
tumour-like growths. As one of the physicians present, he
fancied he might assure Dr Bramwell that they were, as a Society,

very much indebted to him for bringing before them a case of

such very great interest, a case which lie thought would prove

practically unique when put on record.

Dr Young said that he could not but associate this case in his

mind with a case which he once saw, in which not the

arteries but the muscles were affected with calcareous deposition

in early life,—he referred to myositis ossificans. He had men-
tioned the case to the Society when a paper was read by Prof.

Annandale on wry-neck. It was that of a little girl of 6 or 7
years. He only saw her once, and did not take her address, so that

he was unable to show her to the Society. It was an extreme case

of what Rindfleisch had called myositis ossificans; In fact, the sterno-

mastoids were quite rigid calcareous rods, and the pectorals were



BY Dlt BYROM BRAMWELL. 101

also affected. It was a good many years since he had seen her.

He cited the case in illustration of the tendency, even in early

life, to the deposit of calcareous matter.

Dr Foulis said that he rose to direct attention to a very

important matter that had heen partly alluded to by Dr Bramwell,

—the connexion between kidney disease and the deposition of

lime salts. No doubt, as Dr Russell had already emphasized, they

saw calcareous degeneration very frequently in old people, and it

was extremely common to find, in this cirrhotic degeneration of

the kidney, advanced calcareous degeneration of the arteries, and
perhaps of the rings surrounding the pulmonary and aortic orifices of

the heart. He could recall a case in which Dr Bramwell performed

the post-mortem, and found most marked calcareous degeneration of

the large bloodvessels, aortic valves, and rings at orifices of heart in

an old lady. In recent times he had frequently seen cases of marked
calcareous degeneration in old people, but invariably most marked
in those cases in which kidney degeneration was most prominent,

and in these cases the prominent pathological feature was the

extremely arenal condition of the individual. It would be well to

emphasize this as probably accounting for the general calcareous

condition, i.e., the failure of the essential organ of elimination. He
thought Dr Bramwell had shown that this man was practically an
arenal individual ; and how he could have lived for so many years

without showing symptoms he could not understand.

Dr Armour said he would just like to ask Dr Bramwell if he
could explain why in this case the man did not present

symptoms of the absence of excretion of urea ? Such kidneys as

these suggested to one that they had hardly any function what-
ever.

Dr Bramwell, in reply, said that he was very much obliged to

Dr Robertson and Dr Russell for their remarks. With regard to

the question of urea, the man was passing three pints of urine daily,

and he must have been excreting much more urea than they would
think possible. That was just one of the points of clinical

interest in the case that it was so difficult to explain. He could

give no explanation, could merely state the fact that it occurred,

and that there were no symptoms of urasmic poisoning. As to the

interesting condition referred to by Dr Young, he had never had
an opportunity of seeing it, but no doubt it had a relation to the

present case. Of course, as Dr Foulis had said, one saw the

condition in advanced life ; but in some that he had seen there

was no evidence of cirrhotic kidney at all. When he first went
into practice he saw an old gentleman with every artery in the

body calcareous, who lived for many years. He remembered Dr
George Murray of Newcastle remarking, on seeing the patient,

that he ought to be bottled as a whole and put in a museum.
That was one of the cases without any marked cirrhotic con-

dition.
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2. Dr Lochhart Gillespie said that he did not intend to read

his paper, on the weather, influenza, and disease, from the
infirmary rkcords, in full, but would call the Society's attention to

one or two of its main points. He had divided it into four parts,

the first of which dealt simply with the data on which he based his

conclusions. He had taken the last seven years' admissions into the

medical wards, numbering 27,569 cases. He had divided these

according to the system affected, and also according to the number
of admissions during each week for the different years. He first

investigated the admissions of the different classes of disease in

connexion with weather. With regard to weather, he had looked

into, more particularly, two of the elements—the element of type,

i.e., whether it was cyclonic or anticyclonic ; and, instead of taking

the mean temperature, since he did not think health was affected so

much by mean temperature as by the variations, he had taken the

extremes in each week, i.e., weeks in which temperature did not

rise above 60°, and weeks in which it did. This divided the year

very fairly. With regard to the type, he found that during the

seven years, for 30'5 weeks in each year the prevalent type was
cyclonic, for 2T5 anticyclonic. The warm weeks were to cold

as 29 to 22, roughly. The first thing he noticed with regard to

the type was that for three of these seven years cyclonic weather

was markedly in excess. The years he had taken were from 1st

October 1888 to 1st October 1895, and it was in the second, fourth,

and sixth of these years that the cyclonic element was most marked.

Respiratory cases were admitted in larger numbers during these

three years, and the weekly admissions of respiratory cases during

the cyclonic weather were much in excess of the admissions during

the weeks in which anticyclonic conditions prevailed, while in the

other four years the exact opposite occurred, viz., respiratory cases

smaller in total number, and also smaller in proportion to total

admissions during the cyclonic weeks, compared with those admitted

during the anticyclonic. He could not find the same relation

between the temperatures. He had tables, which he would pass

round, showing some of the points. It was especially noteworthy

that while respiratory cases were most abundant during cyclonic

weather and when the maximum temperature was below 60°, cases

of pneumonia were admitted in much greater number during anti-

cyclonic weather, and were only slightly increased when the

temperature fell below 60°

—

i.e., pneumonia, being an infective

disease, was not so much affected by the temperature as ordinary

respiratory case*. Pleurisy corresponded with other respiratory

disorders. Cardiac disease was more rife in cyclonic and in warm
weather; kidney disease also in cyclonic weather. Rheumatism
underwent a very great increase indeed in anticyclonic weather,

and also when the temperature was low. The others he hardly

needed to mention, except that the digestive system was more

affected in anticyclonic weather, when the barometer was high
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and the weather dry. The tables explained themselves. On going

over these figures ho found that the incidence of influenza during

the years in winch he worked at the records altered the results so

markedly that he had included a note on influenza, which had rather

exceeded in size the original work. He showed a chart which
contained a considerable number of entries. The seven years were
shown, each divided into weeks. He had indicated by a red line

the absolute number of respiratory cases admitted each week. He
had also taken the average of every five successive weeks, and by
noting it on the chart had obtained a smoothed curve. Below
were the actual number of cases admitted each week into the

medical wards with influenza. It was at once apparent that there

had been an epidemic in the winter of 1889-90, a small epidemic
in the spring of 1891, a great epidemic in the winter of 1891-92,

a very small epidemic in the spring of 1893, a considerable

epidemic in the winter of 1893-94, a well-marked epidemic in the

spring of 1895

—

i.e., six epidemics in six years ; and it they counted

up the weeks, they found sixty-eight weeks in six years, or one in

every four and a half. He had, by the kindness of Dr Douglas,

obtained a record of the number of cases of influenza from the

Post Office, and the Post Office curves corresponded with the

Infirmary curves. In the first epidemic the percentage of postmen
affected was 6"5 per cent. ; in the second, 3*5 per cent. ; in the third

attack, 13'9 per cent. ; in the fourth, 1*5 per cent. ; in the fifth,

11'6 per cent. ; and 7'4 per cent, in the last epidemic

—

i.e., a mean
percentage of 7"9 of the whole Post Office in the six attacks.

Another line on the chart showed the weekly type of weather, red

for cyclonic, blue for anticyclonic. The next line indicated tem-
perature, blue for under 60°, red for over 60°. Cardiac cases were
also "Bloxomed" by fives, as were rheumatic and nervous cases.

The total admissions were also " Bloxomed " to get a smoothed-out
curve. After an epidemic of influenza one noted an increase of

cardiac cases two or three months after the attack. He showed
a small diagram in which each of the lines indicated the average

normal percentage in relation to the total admissions into the medi-
cal wards. Eed indicated the percentage below and above normal
during each attack, and blue the percentage above or below normal
to the total admissions after each attack. Cardiac and nervous
cases were above the average after each attack of influenza. With
regard to weather conditions, the normal was thirty cyclonic weeks
to twenty-two anticyclonic annually ; but if they took the con-

ditions that occurred before, during, and after the epidemics, they
found the following striking facts brought out:—He had taken the

six weeks preceding each of these epidemics, thirty- six weeks in

all. Taking the normal mean for these, they found cyclonic twenty-

six, anticyclonic ten. For these weeks, however, the actual figures

were, cyclonic thirty-one, anticyclonic five, i.e., an immense increase

of cyclonic weather before each attack of influenza. The first two
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weeks of each attack, or twelve weeks in all, were three cyclonic

to nine anticyclonic in type, while the normal average for these

weeks was actually the opposite, nine to three. Influenza was

preceded by cyclonic weather, and commenced in dry anti-

cyclonic weather. Before each attack they found the rainfall

above normal and temperature below normal. In the first two

weeks of the epidemics the rainfall was small, almost nil, and the

temperature also low; but during the whole sixty-eight weeks of

the epidemics the temperature had been normal, and the rainfall

practically normal. For the four weeks following the epidemics

the rainfall was above normal, i.e., the six epidemics in Edinburgh

had been preceded by wet stormy weather of predominantly

cyclonic type, had begun in dry, cold weather of predominantly anti-

cyclonic type, had continued during normal weather, and had sub-

sided in weather with temperature rather above the normal for the

periods in the seven years, and the rainfall very much above normal.

He had many more facts which he would not trouble them with.

He had taken statistics of the last four epidemics that occurred

some years ago in the Infirmary. From the Infirmary records he

found clear evidence of an epidemic of influenza in the winter of

1848-49, in February to May 1851, in January to April 1855, in

October to February 1857-58. The charts which he had made out

would show how influenza affected the Infirmary then. The most

extraordinary epidemic of all was that of 1848-49, when the

number of cases rose in one week to 39 per cent, of the total

admissions, excluding fever cases, for which there was not then a

special hospital. There was no very marked increase in the

respiratory cases admitted. Out of the whole ten epidemics it was

only in that of 1848-49 that the respiratory cases were not

increased. A large number of digestive cases were admitted

during the course of the epidemic. He regretted that owing to the

late hour he could not go more fully into the subject at present.

The President said that they had all listened with great interest

to Dr Gillespie's paper. It was a very wide subject which he

had tackled,—viz., the interaction between climatic conditions

and disease. They trusted this was only a sample of the results

which he would get from such investigations, more particularly if

he could throw light on the causation of influenza, that extremely

obscure and many-sided disease. He had referred in his paper to

the epidemic of 1848-49. He (Dr Robertson) could bring quite

clearly to his recollection that epidemic, and the consternation

that prevailed in Edinburgh at that time in consequence of the

occurrence of that unknown disease. The term influenza was

then brought prominently forward, and the disease was viewed

with great alarm by all the inhabitants of the town.

Dr Craig said that he would just like to ask one question. Had
they conclusive evidence that the epidemic of 1848-49 was pre-
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cisely of the same kind as the disease with which they were more
familiar as having occurred during recent years, because the name
influenza was rather widely used at one time.

Dr IV. T. Black said that this was a very interesting subject.

Having had some experience in hygiene, he had taken great interest

in this paper. It seemed to have involved a great deal of work,

collecting statistics, drawing conclusions, diagrams, and averages,

and had occupied time quite out of proportion to the space

given it that evening. Without entering into the details of the

various diagrams and tables, he might state that from the hygienic

or sanitary point of view it was less important than from the

meteorological point of view. They could all recognise that the

human frame was made for a variety of climates ; that man travels

from the north to the south pole through various climates both on

sea and land without great deterioration of constitution ; further,

that the barometer may be high or low, and the altitude might
vary from Alpine resorts to the seaside, yet the constitution

tolerated them equally well. But they must discriminate between
weather and climate. The seaman came through cyclones,

typhoons, and the tropics, and was none the worse. If they

regarded bad weather as injurious to the human frame, how
could they get a reduction of mortality in town or country ? If

they could not improve the weather, they could not lessen the

mortality. The same weather had endured in England for 1000
years, but they had reduced the mortality considerably—from

30 to 40 per thousand in cities to 15 or 20—so that there was
something beyond weather that produced disease. There were
the various germs, bacilli, and effluvia floating about in the

atmosphere, coming and going according to laws not yet perfectly

understood. The meteorological view of disease might afford

useful employment to those interested in it, but it did not bear so

much on the hygienic aspect of the case as was generally supposed.

There was one point on which he congratulated Dr Gillespie, viz.,

on his having made a good name for anticyclonic weather.

During the present year they had had a great deal of it, and
should therefore all be in a healthy state. He congratulated them
on the fact that this weather would probably continue, and would
enable them to get through the rest of the winter with improved
health, and be ready for the excursions and festivities of spring.

Dr Gillespie, in reply, said that he had two questions to answer.

Dr Craig had asked as to the type of disease in 1848. It was
rather extraordinary that if they took the percentage of respiratory

cases to the total admissions, it worked out exactly the same in

the earlier as in the later epidemics, that figure being very much
over the normal for the whole period. The pneumonia percentage

during these attacks was exactly the same as during the last

series; and so on, all the way through, they found that its effect

upon disease in the four previous epidemics had been almost

o
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identically the same as iu the later. He did not say that the
weather caused the influenza; he merely said that it facilitated its

spread. If influenza was present, it got a start when the weather
changed ; and once it had started in epidemic form, it did not
matter what sort of weather came on afterwards. It might be hot
or cold, the epidemic went on until there was a plentiful downpour
of rain.

Meeting VI.—February 19, 1896.

Dr Argyll Bobertsox, President, in the Cliair.

I. Exhibition of Patients.

1. Dr James showed

—

(a.) A patient who, he said, had come in

from the country three or four weeks ago. The history was that

he had possibly received an injury to the left foot five months ago.

This, however, was doubtful, and could not have been very severe.

Shortly afterwards he became lame in the left leg, and had severe
pain in the bones of the left foot. He was treated outside for this

with rest and fomentations, without effect. Then he was sent
in to the surgical department of the Infirmary. On examination
there was found some thickening about the left foot, but its nature
was not very clear. The point of medical importance was that in

examining the leg they found distinct wasting of the muscles of

the left leg, and to a certain extent also of the left thigh. He
walked very much better than when he came in, but the foot was
slightly everted, and movement tended to bring on pain. With
wasting of the muscles of the left leg and foot, there was marked
increase in reflexes. In both legs, especially the left, the knee-jerk

was very much increased. Ankle-jerks also increased, especially

the left. Knee clonus and ankle clonus present on both sides,

especially the left. There was no doubt some thickening about
the left tarsus; but the point seemed to be that, as the result of

some peripheral source of irritation, his lumbar curd was in a state

of increased irritability, causing increase of knee and ankle jerks,

and clonus. They thought it a case of functional increase of

irritability of lower part of cord. But in such cases the muscles
were ordinarily well nourished, while in this case there was some
wasting of muscle. There was no reaction of degeneration, so that

he thought the wasting was simply the result of disuse. He
thought, therefore, that tin's was a case of increased irritability of

the lumbar cord from irritation proceeding from the bones of the

foot. Since the patient's admission they had piven him baths, on
the theory that it might be rheumatic. Alter each bath the

mobility was increased.
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(b.) A boy, set. 9 years, with pseudo-hypertkophic paralysis,

the hypertrophy well marked in the muscles of the back. He had
the ordinary symptoms. There was no family history. The
hypertrophied muscles were found to be stronger proportionally as

a whole, and reacted more to electricity than the muscles weakened
and at the same time atrophied. There was nothing very special

about the case.

(c.) A case of hydronephrosis. The patient was a man, set. 46,

who was admitted with a distinct fluctuating swelling in the left

lumbar region. There was a history of a swelling of exactly the

same kind in 1878, from which he had recovered, and he remained
well until it returned some months ago. They had not been able

to make out the cause. There was no history of calculus. But
when comparatively young he had had what he called an attack

of dysentery. He seemed to have been ill then for several weeks,

passing mucus and blood; and in connexion with the hydro-

nephrosis, they thought it possible that there was some inflamma-

tion about the sigmoid flexure which, as the result of cicatricial

contraction, had obstructed the passage of urine down to the

bladder. They treated him with rest in bed for a few days. The
hydronephrosis did not diminish. They accordingly punctured,

and took off about 20 ozs. of dilute urine with some blood. The
sac collapsed, and was found to communicate with the ureter

—

the urine becoming bloody. As the sac filled with water the

ureter again became obstructed. They soon saw that the amount
of coloration in the urine diminished, and the sac enlarged again.

They therefore aspirated a second time, and took care to empty it

completely. After this there was blood for a day or two, but

now there was no appearance of the kidney enlarging, and the urine

was perfectly clear. The sac was collapsed, and he was safe for

some time. The last tapping was done a week ago on Sunday. In

drawing it off they felt carefully for a stone, but could not make
it out. The obstruction was therefore probably due to some band
pressing on the ureter.

2. Dr Logan Turner showed a woman, set. 57, who had been

sent to him by Dr E. A. Fleming, suffering from laryngeal
phthisis, on December 24, 1895. At that date the lungs showed
consolidation of both apices in front and behind, with numerous
coarse and fine crepitations. The sputum was copious, and con-

tained many tubercle bacilli. The larynx showed swelling of

arytenoid cartilages, especially the left; and the left ary-epiglottic

fold was prominent, and tending to the pear shape. The true

vocal cords were congested, but no ulceration could be detected.

On the posterior wall in the inter-arytenoid space there was a

well-marked raised uneven edge indicating ulceration below. She

could only speak in a hoarse whisper, and suffered from dysphonia,

dysphagia, and sometimes considerable dyspnoea. Treatment
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consisted in bi-weekly intra-laryngeal applications of the mixture
recommended by Dr Chappell of New York—Creasote, 5jss. ; ol.

ricini, 3iij. ; ol. gualther., oiij. ; ol. hydrocarb, 3j- ; menthol, gr. 10.

Improvement began to show itself in a fortnight, and on February
19, 1896, the accompaniments in the lungs had disappeared, except
a few at the right apex behind. The sputum was much diminished.

The swelling of arytenoids and left ary-epiglottic fold had dis-

appeared, the vocal cords were but faintly reddened, and the ulcer

on the posterior wall was healed. The voice was strong; there was
no dysphonia, dysphagia, or dyspnoea ; and the general condition

had improved. During the last fortnight she had been taking

guaiacol carbonate, 5 grs. thrice daily, with much benefit to the

cough.

3. Mr Cotterill showed a case which, he said, was of considerable

interest, chiefly perhaps in connexion with the question of proper
treatment. The case was one of plexiform angioma, sometimes
called cirsoid aneurism; but the latter term was generally

restricted to a tortuous condition of the arteries, the former to

those in which the veins were also involved. The vessels mostly at

fault in this case were the transverse facial, temporal, posterior

auricular, and to some extent the occipital. The tumour began,

as many of these cases did, with a traumatism. He got a blow
with a cricket ball when 18 years of age, which resulted in a black

eye, with a good deal of swelling, which became organised, and did

not subside as it should have done. He had a photograph of the

condition at 18, when the swelling was restricted to the e}'e, but
from that time it spread enormously outwards, backwards, and
downwards. On lifting the eyelid one found the eye at the bottom
of a deep pit, in what he believed to be a normal condition, except

for slight conjunctivitis. He could not feel the facial artery on the

affected side, although there was a groove in the bone, just where
it ought to be. The patient had been under treatment more or

less for the last thirty years, but nothing had been done for some
years past. He had been treated in Britain by various well-known
surgeons, including Prof. Spence, but nothing had done any good.

In front of the ear, one could feel a very large vessel, the transverse

facial, enormously enlarged, and the posterior auricular, not so

much enlarged, could be felt distinctly pulsating. The branches
of the temporal were very much enlarged. Above the eye the

bone had been encroached upon, as was sometimes the case.

Whether this was periosteal thickening or eating of the tumour
into the bone, it was not easy to say with certainty. It

might be a question of interest whether this tumour was
restricted to the branches of the external carotid, or communi-
cated through palpebral or supraorbital branches with the

internal carotid. In the latter case treatment would be more
difficult. The tumour had been growing last lately, especially
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downward. Perhaps also it tended to drag from its own weight.

On its surface there was a large cicatrix, due to the fact that at

one time he took the advice of an unqualified practitioner of the

female sex, who applied some caustic, causing ulceration,—so far

interesting that it did not kill him. The ulceration healed, and that

encouraged one as to future proceedings. As regarded treatment,

one could, in the case of a small angioma, either excise or pass

subcutaneous ligatures through it, much on the same principle as

in ligature of a pile ; but neither of these plans could be thought

of in this case. Ligature of the separate vessels feeding such a

tumour had not been found successful. It was said that not a

single instance of the kind had resulted in cure. Ligature, how-
ever, of the vessels at a distance

—

e.g., external carotid—had in a

very few cases been followed by cure. In one or two cases both ex-

ternal carotids had been tied, and in one case at any rate a cure

resulted. Thirty per cent, of such cases dealt with by ligature of

the common carotid had proved fatal. In the present case ligature

of the branches would not be satisfactory, for there must be dozens

of them. Probably ligature of external carotid, together, possibly,

with electrolysis, would be best. These two methods combined
might help to solidify part of the tumour, and something might
be done subsequently in the way of excision. There were some
hard lumps here and there which might be the result of experi-

ments in galvano puncture done several years ago. Pulsation in

the tumour was never very strong. After compressing the main
vessel so as to hinder blood supply, and then squeezing the blood out

of the tumour, it filled very quickly,—not so quickly as when the

common carotid was free, but still quickly enough to show that they

could not trust to ligature of the common carotid to prevent haemor-

rhage. He would be glad to have the opinion of the Society on the

question of treatment. These tumours occasionally occurred on the

body and sometimes on the limbs, but usually on the scalp. There
was one form of treatment of which he thought the patient in

this case would probably not approve, viz., amputation. It was
suitable when the tumour occurred on the foot. In reply to a

question by the President, Mr Cotterill said that there was a very

slight bruit.

4. Mr Caird showed a boy who had been suffering for two
years and seven months from hip-joint disease. He had diarrhoea

and was emaciated. Obviously there was nothing to be clone but

amputation. This was done after the usual circular method, and
he went back in rather a collapsed condition. About 3 A.M. he
found it necessary to transfuse, and injected about 12 ozs. of saline

solution. The patient had since been on a voyage up the Baltic,

and had returned stronger than before. He got along wonderfully

well on one leg.
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II. Exhibition of Specimens, etc.

1. Dr Johnston related the clinical history of a case of de-

pressed fracture of the skull, of wliicli the specimen was shown.
The patient was a seamen, set. 56 years. In July 1889, while
working on board ship in Burntisland harbour, he fell from a yard
to the deck, a height of 12 feet, was picked up unconscious, and taken

to a lodging-house in the town, where he was attended by a medical
man. He was unconscious for three days. After that he regained

consciousness, and in a few weeks resumed work. There was, he
said, a depressed fracture of the skull in left temporal region. The
patient lived six years after that, for five of which he followed his

occupation. He had no symptoms beyond giddiness, while

walking along a plank. The depression was almost circular, about
3 centimetres in diameter, almost like a trephine wound. Some
years after the accident he began to suffer from epithelioma of the

tongue, from which he died in about twelve months.

2. Mr Cathcart showed—(a.) The specimens from Dr Johnston's

case. Being anxious, he said, to bring out the feature as well as

possible, he had cut away all the facial bones and hardened the brain

in situ. When the brain was thoroughly hardened he carefully

removed the skull-cap, and they could now observe that the skull-

cap showed, besides the depression in the frontal region, another

depression of no less extent in the occipital region, unsuspected
during life. In order to see the effect produced he had made a

gelatine cast of the interior of the skull-cap, showing the great

depression in the frontal and occipital regions. The brain itself

showed marked depressions, although from the contour being so

much broken up by the natural convolutions, they were not so

marked as in the skull. The dura mater was adherent to the

skull, but not to the arachnoid or pia. The brain was quite

healthy below. There was simply depression without inflam-

mation, softening, or any other change. This case appeared to be

an interesting confirmation of the view that it was not so much
depression of the surface that caused the mischief as irritation

produced by sharp spicules or fragments. The frontal region

could probably stand more without showing symptoms than most
other parts of the cranial contents.

(&.) A specimen of SARCOMA of the lung, sent by Mr Alexis

Thomson. The patient had been admitted to Deaconess Hospital.

Dr Cattanach would relate the clinical history.

(c.) A plaster cast of RIGHT ARM and a dissection of the
elbow, showing backward dislocation of ulna and radius. The
capitellum was very much atrophied, and the head of the radius

rounded. All the movements were impaired.

(d.) A specimen of elephantiasis of labium majus, which had
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been sent to him from Mombasa by Dr Macdonald. He himself

possessed a specimen of twice the size.

(e.) A specimen of hydronephrosis with a valvular condition
OF ureter, as in Dr James's case. The special point was the

development of plain muscular fibre, not only in the wall of the

sac, but also in the form of a series of bands stretching across it.

Both to naked eye and microscopically there was distinct evidence

of their muscular structure.

(/.) He showed for Dr Felkin a grooved catheter, i.e., with
the lumen replaced by a deep groove. It could thus be more
easily kept clean. The grooved form might be useful in cases of

retention from spasm, but would not be suitable for the small

catheter required in cases of stricture.

3. Dr Cattanach, in the absence ofMr Alexis Thomson, related the

history of a case of sarcoma, of which the specimen of the lung
was shown. The patient was a miner, aged 24, who had come to

hospital in June 1895. There was a small swelling of about the

size of a walnut underneath the skin near the internal malleolus.

It was diagnosed a neuroma, from the pain and position. Mr
Thomson cut down and removed a mass of about the size of a

small hen's egg near the internal malleolus, and above that a similar

mass of the size of a hazel nut. Microscopic examination showed
it to be a sarcoma. The wound had healed perfectly in two weeks.

Two months later there was recurrence at the seat of the wound,
and he came to hospital again. Mr Turner performed amputation,

and also cut down and removed a gland in the groin. The patient

recovered and went to Convalescent House, but in November he
came back with a larger mass of the size of a bantam's egg in

the groin. Mr Thomson cut down and removed the mass with
some difficulty. There was considerable venous haemorrhage, and
he had to ligature the femoral vein. About six days afterwards

the patient showed lung symptoms, brought up some blood, and
his temperature went up to between 105° and 106°. They thought
of pulmonary embolism. By and by there were signs of pleuritic

effusion. On three occasions they aspirated and took away blood-

stained fluid, about 50 ozs. each time. He suffered great distress

after the tappings, became very dyspnceic, and died two days
afterwards. At the post-mortem there were found sarcomata under
the skin, on the scalp, and on opening the chest both lungs were
found studded all over as specimen shown. There was nothing
in kidney or spleen, but all the other organs, even the heart

muscle, had sarcomatous growths. There was no thrombosis at

seat of operation.

4. Dr Byrom Bram/well showed

—

(a.) Some water-colour drawings
and photographs of a typical case of anesthetic leprosy which
had come under his observation a few years ago. (b.) Water-
colour drawings of a case of cancer of the liver, which presented
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some features of clinical interest, (c.) Photographs and a series of

drawings representing a GUMMATOUS tumour, which was limited to

the right side of the pons varolii, and which produced unilateral

paralysis of a large number of cranial nerves.

5. Dr Gillespie showed some specimens of albumoses got
from a single specimen of urine—one of the most extraordinary

urines he had ever seen. The patient passed a large quantity of

urine, and there was also a history of albuminuria. In January
last, out of 2860 c.c. he got about three times as much albumoseas
albumen. There was a trace of albumen and various albumoses.
He had under observation a lady with albuminuric retinitis and
albumosuria, so that the absence of albumen from the urine did

not signify the absence of Blight's disease. He had seen it in

other cases in which there was no history of renal disease.

6. Dr Leith showed—(1) a case of phlegmonous gastritis—
naked eye and microscopic specimens. He said—John M'K., set.

49, clay-pipe maker, a strong healthy man, felt somewhat out of

sorts on Thursday, Jan. 9, but continued at work all that

day and the next. He remained in bed during part of Satur-

day, getting up for a few hours only. The bowels moved
freely during the day. He took a good breakfast early on Sunday
morning, but two hours afterwards vomited, and this continued
at intervals for two or three hours. He slept well that night,

but was wakened about 5.30 a.m. on Monday by severe pain in

the region of the stomach. Vomiting began shortly afterwards,

and continued throughout the day. It was at first clear, but soon
became bile-stained. Dr William Wood (to whose kindness I am
indebted for these early notes) saw him for the first time at 11.30

p.m. He had an anxious look, and was perspiring slightly. His
pupils were contracted, and he was restless, with slight delirium.

The tongue was dry and covered with a dirty white fur. Tem-
perature 101°

;
pulse 110, full and somewhat tense. He com-

plained of slight frontal headache and severe pain over the region

of the stomach, which was aggravated by the lightest percussion.

Dr Wood saw him five times between 1 p.m. on Tuesday and 1 a.m.

on Wednesday, and his condition did not improve. Hydrocyanic
acid, bismuth, liq. morph. hydroch., and ice, were given internally,

and poultices, linseed and mustard, were applied over the stomach,
and relieved the vomiting. On Tuesday his temperature was 102

o,

5,

and pulse 86. He was quite conscious, and complained of much
thirst, and marked pain in the region of the stomach, and also in

the right hypochondriac region. The bowels had not again moved,
and a soap and turpentine enema was given, and repeated three

or lour times, with no effect. There was tenderness on pressure

in the left hypochondriac region, but no tympanitis until alter 1 a.m.

on Wednesday morning. He was admitted on the forenoon of

that day, Jan. 15, to the Royal Infirmary, under the care of Mr
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Duncan. Peritonitis was suspected, and Mr Thomson performed

laparotomy very shortly after his admission. A general periton-

itis was found, showing some concentration towards the right iliac

region ; but the vermiform appendix was found to be normal. No
cause of the peritonitis could be ascertained, and although the

patient rallied for a time after the operation, he died late in the

same day. At the sectio I found an early acute peritonitis, showing

only a very little whitish lymph here and there, and no noticeable

concentration towards the right side. A small white patch about

the size of the thumb nail was observed over the lesser curvature

of the stomach, about H inch above the pylorus. This proved

to be purulent lymph, about •§• inch thick, adherent to the peritoneal

coat and lesser curvature of the stomach. The peritonitis had

spread from it. The stomach wall was felt to be greatly thickened,

especially in the region of the pylorus. The cavity contained about

2 ozs. of pale yellow fluid. The mucous membrane was pale and
greatly swollen throughout, especially in the region of the pylorus,

where it showed a slight excoriation of its upper layers. It had

a peculiar pulpy feel, but there was no visible ulceration. Sections

showed the mucous membrane and muscular coats to be clearly

defined and separated from one another by a greatly thickened

submucosa of a yellowish-white colour. It was exactly the colour

of pus, but no fluid exuded. It was almost half an inch thick from

the pylorus upwards for three or four inches. Thence it spread

upwards in varying thicknesses to the cardiac end (well seen in

specimen). No break in either the mucous or the muscular layers

could be found at the seat of the purulent lymph on the peritoneal

surface. The duodenum was healthy, and the bile flowed freely

into it. All the other organs were healthy.

Microscopic Appearances.—The submucous coat is nearly every-

where infiltrated with small round cells, some with a well-

stained single round nucleus, others in which the nucleus stains

badly. A few of the cells are larger, with a bigger, some-

times lobed nucleus. The amount of cellular infiltration varies

greatly in different parts ; in some no other structure is to be

seen, and the cells form a mass of great thickness (Microscope

4). In other parts they form a layer many times thinner

and are less abundant, allowing of the thin reticulum of the

normal submucous coat to be seen. Its vessels are dilated

(Microscope 1.) The muscularis mucosa? appears normal, but is

broken at places by strands of similar small round cells. These

are well seen where small vessels penetrate it from the submucous
into the mucous coat. The mucous coat itself is greatly infiltrated

with these cells. They form dense, thick strands here and there,

surrounding and separating the gastric glands (Microscope 2). In

other parts they are absent. They have apparently spread from

below. The gastric glands themselves are not much altered

(Microscope 1). Here and there on the fr ee surface of the mucous

P
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membrane there is a network of considerable thickness of fine

fibrin threads whose meshes are filled with round, badly-staining

cells (Microscope 2). The muscular coats show the same infiltra-

tion, both in masses passing outwards, especially along the lines

of the vessels, and sometimes in strands passing horizontally

between the muscular bundles, and separating them from one

another. Many of these cells are large, with distinct clear proto-

plasm, and a large well-stained nucleus (Microscope 3). Many of

the cells reach the peritoneal coat, and spread themselves out over

it, mingled with fibrin threads. In the submucous coat there are

immense numbers of micrococci, mostly arranged in well-formed

chains, many single, many diplococci, and here and there are

dense staphylococci-like masses. These were present in the exuda-

tion on the mucous coat, very sparsely in the superficial part of

the mucous coat, in enormous numbers in the submucous coat,

especially in its deeper part, and in places in the muscular coat,

wherever the exudation was present, and generally all over the

peritoneal coat. Many of them are free, and many enclosed within

leucocytes (Microscope 5). This is a beautiful example of the

diffuse form of idiopathic phlegmonous gastritis, an extremely rare

disease. The other form, the localized, forming a distinct abscess,

is still more rare. It is met with as a primary condition, as in

this case, or as a metastatic condition in a general pyseinia.

Diffuse phlegmonous gastritis is more common in males than

females, in the proportion of about four or five to one. Thus of

41 cases which I have been able to collect, 33 were male and 8

female. Its aBtiology is extremely obscure, and alcohol, injury,

and dietetic errors have been blamed, but are obviously insuffi-

cient. In the present case the patient had not been addicted to

alcohol. The cocci were most probably the cause, but there was
nothing to explain their appearance or method of entrance.

Prognosis : Practically always fatal in from five to twelve or

fourteen days. The circumscribed form may be much longer,

and is a little more hopeful.

(2.) ILemorkhagic Pancreatitis (Dr Piussell's case)—naked-eye

and microscopic specimens. There was much thickening in the

neighbourhood of the pancreas, causing the organ to appear con-

siderably enlarged. Shining through this, it appeared to be of a

slate or reddish-brown colour. The peritoneum covering it was
somewhat thickened and separated from the anterior surface of the

gland by a fatty-looking tissue. This is quite unusual, as even in

very obese bodies the peritoneum is closely approximated to the

anterior surface of the gland. The layers of the transverse meso-

colon appeared to be normal, and showed no haemorrhage ; nor

was there any haemorrhage retro-peritoneally in its neighbourhood.

No areas of fat necrosis in the omentum, peritoneum, or abdominal

fat were observed. The thickening around the pancreas was chiefly

above and below it, and was seen to consist chiefly of fatty tissue,
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with bands of fibrous tissue running through it. Here and there

also, close to the pancreas, were small pea-like foci, sometimes a

little larger, filled with a granular putty-like material, Like dried-up

abscesses. These were mostly outside the capsule of the gland,

but a few seemed to be inside it. They corresponded more in their

appearances to chronic abscesses than to foci of fat necrosis. This

fatty ensheathing tissue was especially abundant around the head
and tail, but formed a thick covering all over, so that after its

removal the pancreas itself was, if anything, smaller than normal.

On section it presented a remarkable appearance, showing no look

of pancreatic structure, except for about half an inch at the tail. In
the head also there was an area about the size of a sixpence, or a

little bigger, which looked like very fatty pancreas. All the

rest showed a reddish-brown to black colour mingled with slatey-

grey patches. The entire pancreatic tissue had here been destroyed

by haemorrhage, whose appearance suggested a multiple occurrence

at different times. There were a few foci of softening, but it was
mostly fairly firm. There were two thick-walled cyst-like cavi-

ties in the head of the organ filled with a putty-like substance.

Fresh sections made after the specimen had been kept some time in

spirit showed less difference in the suggested age of the haemor-

rhages. The slate-coloured patches had disappeared, and the greater

part presented the appearance of a comparatively recent haemor-

rhage. There were several visible vessels filled with dark red clots.

(Specimen shown.) The most noticeable points in regard to the

other organs are that the liver and spleen both gave the iron

reaction very distinctly, the heart showed a very distinct recent

pericarditis, the kidneys a chronic nephritis, and the lungs several

small foci of suppuration of an acute and subacute character. This

indicated that a general sepsis had occurred, probably having its

origin in the pancreas.

Microscopic Appearances.—Sections of the tail of the gland, its

healthiest part, showed a good deal of chronic interstitial change
and some degeneration in the pancreatic cells. Their nuclei

stained fairly well, but the protoplasm was more granular and less

distinct than normal. The interstitial change varied from slight

to broad distinct fibrous bands (Microscope 1). Close to the

margin of this tissue, where it bounded the haemorrhagic part,

several areas of small round-celled infiltration were seen among
the gland cells (Microscope 2). Near them were some extensive

and older interstitial fibrous bands rich in capillaries and blood

sinuses (Microscope 3). Other parts at this bounding zone showed
an abundant small round-celled infiltration practically obscuring

the gland tissue, and close to it a patch in which the gland cells

were completely necrosed, the cell walls and a little contained

debris alone being left. Such patches were seen to be in close

relation to duct branches (themselves considerably altered) (Micro-

scope 4) and to vessels showing marked endarteritis obliterans
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(Microscope 5), but no undoubted relationship could be established.

Healthy gland tissue, or at least as nearly healthy as the healthiest

part, was seen close to these areas, and no patch showed an early

necrotic change in which the nuclei and protoplasm were still

recognisable, but stained badly. Such areas were carefully looked

for, and their absence showed that the process had been a very

chronic one. The margin of the hemorrhagic part showed fully

necrosed gland lobules (outlines of cells and debris) separated from

one another by a great deal of fat infiltration (Microscope 6), and

the complete transformation of gland lobules into fatty tissue was
also apparently taking place. A minor degree of this, where the

individual cells were replaced by large fat cells, occurred here and

there in the healthiest gland tissue present. Other sections were

taken from the body of the gland at its margin, and showed
purulent-looking centres lying mostly interstitially around necrosed

gland lobules. This could be seen in different stages (Microscopes

7 and 8). Sections taken from the body of the gland, the hemor-
rhagic part, showed a structureless material, composed of recognis-

able blood-clot in places, and of pigmented unrecognisable tissue

in others (Microscope 9). The inflammatory interstitial tissue

inside the gland and beneath the capsule contained numerous fine

wavy and twisted bacilli, apparently all of one kind. No organism

could be detected in the necrotic areas. The special changes to be

noticed, then, are an inflammatory change, chiefly interstitial, abscess

formations, necrosis, and hemorrhage. It is possible that the

inflammation first occurs, and leads to suppuration and then to

necrosis and hemorrhage, but I have not yet been able to establish

this or any other relationship with certainty.

7. Br W. Russell gave

—

(a.) A note of a case in which an

abdominal aneurism had ruptured retro-peritoneally, and showed
the specimen. The patient was a lady of 84 years. She was"

seized late at night with pain in the abdomen, and when her

medical attendant, Dr Inkster, saw her soon afterwards, she was in

a state of extreme collapse, from which she rallied under the

hypodermic administration of ether. Dr Eussell saw her with Dr
Inkster the following afternoon. The patient had so far recovered

that she was sitting up in bed, and there was no sign of collapse.

She complained of discomfort in the left half of the abdomen.
There was fulness anteriorly in the left lumbar region, extending

up under the margins of the ribs ; there was tenderness on pressure,

so that deep palpation was impracticable. The fulness extended
round to the lumbar region posteriorly, and here also there was

tenderness on slight pressure. All the region referred to was dull

on percussion, and continuous with the splenic dulness. The
diagnosis was perforation within the abdomen, and from the seat

of pain and the history of considerable stomach trouble, it was
thought probable that the perforation was in the stomach at the
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splenic aspect of the greater curvature. The prognosis was regarded

as extremely grave, because of the probability of fresh extravasa-

tion occurring. The patient had a second attack of collapse, in

which she died. Fortunately, permission to examine the abdomen
was obtained, when it was found that the condition in the loin was

due to an enormous mass of black blood-clot in front of and around

the kidney, completely behind the peritoneum, but very markedly

bulging forward, and carrying the peritoneum with it. The large

mass of blood-clot was continuous by a narrow neck with the

perforation in the aneurism shown, the aneurism being fusiform

and of moderate size.

(b.) A note of a case of hemorrhagic pancreatitis which had

been under his care in the Eoyal Infirmary. The patient was a

man, aged 52, who died after a week's residence in hospital. The
symptoms were very obscure. There had been a history of

paroxysmal pain about the stomach and at the angle of the right

scapula for five months. He had been off work for five weeks.

He complained also of palpitation, pain about the heart, and weak-

ness. For some days before admission he had nausea, vomiting, and

delirium. He showed on admission purpuric spots on his lower

limbs, which disappeared during the time he was in hospital. The
temperature was subnormal, the pulse 84. There was some
albumen in the urine, the heart was enlarged, and there was

pericardiac friction. He was sometimes delirious and noisy, and
was always rather " off his head." The red blood-corpuscles

numbered 1,850,000 per c. mm., but showed none of the characters

of pernicious anaemia. The most important lesion was found in

the pancreas, the morbid anatomy of which Dr Leith had kindly

undertaken to investigate. He submitted this brief note, as he

thought it desirable to have reference made in the Transactions to

a disease rarely met with. The full record of the case would

appear in the Hospital Reports.

Meeting VII.—March 4, 1896.

Dr Argyll Robertson, President, in the Chair.

I.

—

Election of Members.

The following gentlemen were elected members of the Society :

—

Harry Eainy, M.B. CM., 25 George Square; William Alexander

Mackintosh, MB. CM., 13 Abercromby Place, Stirling.

II.

—

Exhibition of Patients.

1. Dr Michael Deivar showed a case of diphtheria treated by
antitoxin, which, he said, he brought before the Society not because

it was a case of diphtheria treated with antitoxin serum, but rather
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because it had been diagnosed at first as one of croupous laryngitis.

The child was in articulo mortis when the serum was introduced,

and it might be said that the true nature of the disease was dis-

covered by the treatment. He would not trouble them with all

the details of the case at this time, but simply state the main facts

as they occurred. On the evening of the 31st December last the

patient was taken ill with a slight croupy cough, but was quite

well otherwise, and running about the room. He was sent for to

see him on the evening of the 1st January, i.e., the next evening,

and, after examination, made the diagnosis as he had stated, and put

him to bed on biniodide treatment ; applied poultices to neck and
upper part of chest, and had the air of the room kept moist with

the steamer. He was taking milk freely. He was in much the

same condition during the next day, and had passed a fairly good
•night; but on the forenoon of the 3rd January the child was very

much worse. He exchanged small doses of calomel for the binio-

dide every hour, and continued poultices and steam, and gave

brandy and milk. He suggested a consultation. Dr Affleck was
accordingly invited to see the case on the afternoon of the 3rd.

However, he was not able to come till 9 o'clock the same evening,

and at that time he concurred with Dr Dewar that it would be

utterly hopeless to attempt tracheotomy or intubation, as the child

was in a state of collapse. He was quite cyanosed, at times

unconscious, almost pulseless, and without corneal reflex. After

Dr Affleck had left the house, and while waiting for a little while

to see the end, it occurred to him that the case might be one of

diphtheria. Acting on the impulse, he went immediately for his

syringe, and obtained a supply of British Institute serum from

Duncan & Flockhart. At 10.30 P.M. he injected 10 c. c. underneath

the skin of the abdomen. Next morning the child was still alive,

and at 11 a.m. he injected another 8 c. c, with the result that from

that time onward improvement set in and continued, till on the

tenth day he was convalescent, with the exception, perhaps, of a

little swelling of the submaxillary glands. He was now in good
health, and a fair specimen of sturdy childhood.

2. Dr James Carmichael showed a boy, aged 9, suffering from
chronic peritonitis. The disease was steadily undergoing process

of cure, as could be readily observed. He was admitted on Dec. 17,

and had been nearly two and a half months in hospital. On admis-

sion his weight was 43 lbs., and now it was 49 J lbs. When admitted

he had an extremely tubercular look, quite different from his present

appearance. The abdomen was markedly distended, extremely

tense, and difficult to palpate. They discovered the usual signs

met with in such cases. There was a small amount of fluid in

the peritoneal cavity. The exudate was chiefly of a solid nature, and
he would just try to illustrate on the blackboard what they found.

There were two large nodular masses and a number of smaller ones.



EXHIBITION OF PATIENTS. 119

It was quite evident that the omentum and bowels were pretty well

matted together with solid exudate. The question of surgical

interference arose, but they kept him under observation for a short

time, and he appeared to improve so rapidly that he (Dr Carmichael)

did not think it necessary even to ask his friend Mr Bell to come
and see the case. The boy was kept in bed for about six weeks,

and had improved very much indeed, both in regard to general

health and local condition. The abdomen was now not much dis-

tended, and was easily palpable, and there was no fluctuation.

These cases of chronic peritonitis were of extreme interest, because

of late years there was no disease in the treatment of which
greater progress had been made, mainly on surgical lines. They
now knew that many of them were greatly benefited by
surgical treatment. Simply incising the abdomen and relieving

tension, even although there were no great amount of fluid

present, was quite enough to initiate a cure of the disease by stimu-

lating absorption. He was old enough to have seen a great number
of these cases both in hospital and private practice. He noticed the

swing of the pendulum was going perhaps too far in the opposite

direction. He had heard young practitioners say that they believed

every case of this kind should be treated surgically. One object he

had in showing this case was to prove what he had been fully con-

vinced of himself, viz., that these cases, just like every other case,

must be judged each on its own individual merits. Although he
considered many of them were the better of surgical treatment,

a large number did perfectly well without it. Extreme tension,

whether from fluid or not, was an indication for surgical treat-

ment ; but in a case like this, where there was little fluid, and the

tension was not great, there was no urgency for surgical interference.

The temperature was slightly pyrexial at first, but for the last six

or seven weeks had been normal. He did not think surgical treat-

ment was in any way indicated, because such cases as this recovered,

in his experience, probably within a couple of years, but required

great care and attention to general and local treatment. As to

local treatment he had something to say, because, taking a hint

from the surgeons, he had lately treated four cases, two in hospital,

and two outside, witli constant massage of the abdomen. He did

not know how the surgeons explained the effect of simple incision

into the peritoneal cavity when there was no fluid to evacuate, or,

at all events, very little. He supposed that in some way or other it

stimulated absorption. No doubt incision was a most powerful and
useful remedy, but there were other means of stimulating absorp-

tion without exposing the patient to the risk of a surgical operation,

however slight. Another interesting point was the localisation of

tubercular disease. How was tubercular disease localised in the

abdomen so frequently ? In this case all the other organs were
quite healthy. Post-mortem examination in such cases frequently

revealed extensive tuberculosis entirely localised to the abdomen.
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3. Mr Joseph Bell said that by the kindness of the President he

was at liberty to show a case which was not on the billet. It

was one of considerable rarity, viz., that of a little boy, 5

years old, with congenital dislocation of both hips. Most
of them had seen cases ; he himself had seen three or four. He
wished to show this case, chiefly from the fact that the patient

walked better than such patients usually did, and did not present

the remarkable lordosis in which the sacral and lower lumbar

vertebne lay almost horizontal. He walked fairly well, and bent

his knees fairly well as he walked. Mr Cathcart was kindly

going to make a cast for the Museum of the College of Surgeons.

These cases were accounted for in three ways :—(1.) It was held

that they were damaged at birth ; in certain breech cases damage
was supposed to occur. (2.) That they arose from muscular

spasm in utero drawing the bones out of joint. (3.) From
imperfect development of acetabulum. He thought the last was

the most likely. Dr Leith, however, would tell them. They would

notice the way in which the pelvis was slung between the hips

like a carriage on C-springs.

Dr Leith said Dr Bell had kindly referred to him. He might

mention that he had lately shown to the Society a skeleton illus-

trating the condition. It was now in the Museum of the Eoyal

College of Surgeons. The acetabula might be fairly perfect, but

the hour-glass condition of the capsular ligament did not admit

of an attempt at reduction. ( Vide page 208, Transactions of the

Society, vol. xiv. 1894-95.)

4. Dr Adamson showed, for Dr Burn Murdoch, a case of

patent ductus arteriosus. The patient was a boy, 8 years old,

who had an attack of rheumatism three years ago. Since then he

had not been so well, and was brought to hospital for treatment.

There was considerable precordial pulsation, as the members of

the Society could see ; but he hardly suffered at all, and there was

very little dyspnoea. There was no cyanosis or clubbing of

fingers. The apex beat was most marked in the fifth interspace,

one inch external to the nipple line. In the second interspace,

immediately to the left of the sternum, a very pronounced thrill

could readily be felt. A loud mitral systolic murmur, loudest

in the mitral area, was heard, also a loud systolic and diastolic

murmur in the aortic area, and up and down the sternum. Dr
George Balfour, who had kindly examined the boy, had agreed in

the diagnosis.

III. Exhibition of Specimens.

1 . Mr Stiles showed specimens of Prof. Tavel's anti-diphtheritic

serum, with Beck's syringe for injecting it. He said he thought

he might be pardoned for bringing this antitoxin before the

Society. He did so partly because he knew the gentleman who
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was responsible for it, and the institution where it was produced,

and he hoped he would not be accused of trying to advertise his

friend if lie showed it. His friend's name was sufficient to

exonerate him (Mr Stiles). He was Professor of Bacteriology in

the University of Berne, and he had been authorized within the

last few months to prepare a diphtheritic antitoxin for the State of

Berne, and his investigations had been under the control of the

State. A little while back he told him (Mr Stiles) that he had
now got a considerable quantity of this material, had been using it

for several months, and had found it very efficacious. It was only

a day or two ago that Mr Stiles was talking to a British scientist

on this matter, who said he did not think the British antitoxins in

the market were always to be relied on. Mr Stiles was much struck

with the way in which this antitoxin was preserved and sent out,

and its admirable fitness for export. Most were sent out in corked

phials, and therefore this was no guarantee that the serum would
remain aseptic ; but this serum was put into a cylindrical tube

which was drawn out and sealed at both ends. Before it was
sealed it was placed in an incubator for twenty-four hours. It

was guaranteed aseptic. The tube was almost entirely filled with

the serum, so that there was no oxygen to decompose it. It was
very strong,—so strong that 1 c. c. contained from 100 to 200
antitoxin units, and 200 units, he believed, was the strongest

anti-diphtheritic serum yet prepared. In the next place, the

readiness and safety with which this could be made was
remarkable. The mode of injection was as follows :—The drawn-
out cylinder was first held vertical, then broken off and fitted on

to a needle mounted on a bit of vulcanite, which again was
soldered on to a bit of indiarubber tubing, and this was passed

into the subcutaneous tissue. The serum was so potent that he

believed T^Vo" or "row c - c - was sufficient to neutralise a lethal

dose in an average-sized individual. Tavel recommended that it

should be used as a preventive in cases exposed to infection.

One hundred to 500 units injected would, he held, create

immunity for from two to four weeks. For an adult he recom-

mended 1000 units, i.e., 10 c. c. He maintained that if the

symptoms had not very materially subsided in the course of two
or three days, another dose should be injected. Since receiving

this he (Mr Stiles) had put the matter in the hands of a

chemist who, he believed, had got the agency, and was told by
him the other clay that he had now got a good supply, viz., Mr
Stewart, No. 1 Lynedoch Place. It could be injected with an
ordinary syringe. Prof. Tavel hoped soon to be able to supply an
anti-tetanin.

2. Mr Caird showed a specimen of perforation of stomach,
which, he said, illustrated a failure in surgery, but was very

instructive. The patient was admitted to Mr Chiene's ward

9.
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suffering from symptoms of dyspepsia without any vomiting.

The diagnosis was obscure. There was pain in epigastric region,

but nothing was felt on palpation. He was in the ward for a

few days. Then they concluded that probably he had carcinoma
of pylorus, and one morning at 5 A.M. lie awoke crying out with
pain. Obviously perforation had occurred. He appeared mori-

bund, with cold extremities, shrivelled" fingers, sunken eyes ; as

usual in such cases mentally clear. Temperature was 95°, and
pulse felt with great difficulty. Laparotomy seemed out of the

question. They contented themselves with transfusing about 15
ozs. of saline solution into the veins of the arm, with the result

that in two or three hours the temperature had risen to normal
and the pulse was rather stronger, and accordingly they opened
in the middle line. The peritoneal sac contained tea and various

articles of food. On pushing the omentum to one side they found
a large aperture towards the pylorus, through which fluid was
gushing. The first tiling done was to seize the tube of the irri-

gator, and insert that into the aperture, and thus the fluid was
being syphoned out of the stomach, while at the same time they

enlarged the incision and rinsed out the abdomen with sterilised

fluid. By the time they got the abdomen tolerably free nothing

was coming from the stomach. The question was, what was to

be done with the perforation. It was impossible to suture.

Every time they put in a stitch it cut its way out of the infil-

trated tissue. They put an indiarubber tube right into the

stomach, and then attempted gastrostomy after the method of

Witzel, by which they hoped to shut off the whole aperture,

making it continuous with the abdominal wall. But the diffi-

culty here again consisted in the fact that the carcinoma lay at

this point. One was tempted to resect the mass, which the con-

dition of the patient hardly permitted. They did what they could

to stitch the stomach, then seized the duodenum and stitched it

across, and thus managed to make a pretty fair false oesophagus.

There was no proper road through the pylorus. Mr Caird was not

clear that he had stitched up the duodenum; he took whatever lay

in the vicinity. They next did a gastroenterostomy with Murphy's
button. During the operation the house-surgeon transfused 10

or 15 ozs. of saline solution. The patient awoke perfectly com-
fortable ; all his pain had departed. He went on fairly well, but

his pulse was not as it should be. At night they began feeding

him, and every time they fed him the pulse got stronger and
better, and they left him at night feeling certain they had pulled

him through. There was no sign of septic absorption ; temperature

was normal, and the pulse could be counted. In the evening he

was again seized with symptoms of perforation. The tube had

been passed through diseased tissue, whicli was devoid of elastic

spring, and consequently had not grasped the tube tight enough.

Pood would therefore escape from stomach into the peritoneal sac.
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It would have been better to have taken omentum and stitched

it around the tube more accurately to the peritoneal surface.

The event proved the truth of this, for he died on the following

morning about nine or ten o'clock, and the sectio showed a fresh

extravasation. In the specimen they could see the condition of

the gastrostomy. They saw how very efficient Murphy's button

had been. If greater care and time had been expended on the

operation, and if perhaps before they fed him they had again

washed out the stomach and got rid of irritating material, the

result might have been very different from what unfortunately

it turned out. The case served to suggest that in certain cases of

perforation due to gastric ulcer, an excellent result might be

gained by converting the lesion at once into a Witzel's gastrostomy

and washing out the peritoneum and the stomach.

IV.

—

Exhibition of Photographs.

Dr Gibson said he wished to show two Photographs from cases

of paralysis of ocular muscles. They were both patients in the

Deaconess Hospital—one present, the other past. The latter, a

child of eleven months, was in for three days. It was difficult to

get any connected history. The only thing was total paralysis of

the third nerve of right eye. Death occurred two days after

admission, and a post-mortem revealed haemorrhage and neuritis

of third nerve. The other case was at present under observation

for tertiary syphilis. There was paresis of the whole of the

muscles supplied by the third nerve of left eye. He thought at

first that it was probably due to a gumma ; but as there was rapid

improvement under large doses of iodide, he now thought it was

probably a meningitis affecting the nerve and passing away,

although he admitted that a gumma often seemed, under the

influence of this drug, to melt away like snow in sunshine.

V.

—

Original Communications.

1. THE BLOOD IN DIABETES MELLITUS.

By Alexander James, M.D., F.K.C.P. Ed., Physician to the Koyal Infirmary;

Lecturer on Practice of Medicine, Edinburgh.

Most observers who have investigated the composition of the

blood in diabetes mellitus have been met by the interesting fact

that, contrary to what pertains in most chronic ailments and

debilitating conditions, in this disease the number of red corpuscles

and the richness in haemoglobin of the blood is not only not in

any marked degree diminished, but is usually increased above the

normal. Leichtenstern has referred to this, and gives the results

of the observations of many others.

To account for this richness in corpuscles and haemoglobin, he

and the others have favourably regarded the view that it is
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apparent rather than real,—that is to say, that it is due to the

poverty of the blood in water, and its consequent concentration as

the result of the polyuria.

Within the last three years I have had the opportunity of treating

a greater than usual number of cases of diabetes mellitus, and I

have taken advantage of this opportunity to look into this question

as regards the blood.

Let me now direct attention to Table I., and first to the number
of red corpuscles and percentage of haemoglobin.

Table I.

No.
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Table IT.

Fasting.
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Bat in diabetes mellitus we have 'another phenomenon which we
can use in favour of our theory. This is the digestive power. All

who are in the habit of seeing diabetic patients at their food cannot

but conclude that, whatever else their ails may be, indigestion is

not one of them. The amount of meat and green vegetables which

they consume at meals is evidence of this, and is to be interpreted

as indicating that Nature is trying to compensate for the loss of

oxidizable material through defective secondary digesting or assi-

milating power, by increasing the primary digesting power. Further,

we often meet with patients who in the pre-diabetic stage suffered

frequently from dyspepsia, and who when diabetes had supervened

no longer knew what indigestion was. I hold, therefore, that we
have in this again an example of the vis medicatrix naturce.

It would be interesting to know if in diabetes mellitus the state

of the blood showed any relation to the course, favourable or un-

favourable, of the disease. Except that it is in my experience the

rule to find that the blood richness is most marked in the more

vigorous cases, I can say nothing on this point. I have the idea,

however, that when a diabetic is beginning fairly to lose ground,

the richness of the blood, in corpuscles or haemoglobin, will be found

to be lessening.

The President said he would be glad to hear any remarks on the

condition of the blood in diabetes, and the theory which Dr James
had evolved from that condition.

Dr Gibson said he thought this most ingenious paper of Dr
James's must not be allowed to pass without an expression

of admiration for the unusual combination of philosophy and

physiology which Dr James always managed to introduce into any

piece of work he brought before them. This paper recalled to his

mind a short paper which had been published in the Lancet last

year by himself, on the Increase of the Blood Corpuscles in Con-

genital Heart Disease. The fact was well known before, but in no

work was the increase accounted for, or even attempted to be

explained. He had undertaken to say it was a compensatory process.

But Nature never compensated with direct intention. It was prob-

ably brought about thus : on account of the retardation in the

blood current the blood corpuscles had less work to do, less oxygen
to carry, less wear and tear ; consequently they lived longer, and
increased in number until equilibrium was brought about. This

paper of Dr James's seemed to run on parallel lines ; but the last

observation had completely cut the ground from below his own
feet if it were attempted to make the two things go on all

fours. He would rather be inclined to think that the cases

of greatest increase were just the cases in which the machinery
was running down most rapidly. There was just one question

he would like to put to Dr James,—What was the number of

white blood corpuscles ? Unless they had the relation of the
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leucocytes to the hsemocytes, he did not think they were in a

position to discuss the relationship of the red corpuscles to

diabetes.

Dr Noel Paton said he had some diffidence in discussing this

paper, because he had not made personal observations on the blood
in diabetes. He had, however, made observations on the blood in

other disorders. If his remarks were of the nature of destructive

criticism he knew Dr James would not mind that, because they
were good enough friends. In the first place, the clinical methods
used in the enumeration of the corpuscles, estimation of the

haemoglobin and of specific gravity, were not quite satisfactory,

especially if left in the hands of resident physicians ; and for that

reason one had always a certain doubt in accepting even enumera-
tions of corpuscles. In regard to the number of red blood

corpuscles, the differences were so manifest and so marked,
that the idea of their being due to errors in method must be
entirely dismissed. In cases of diabetes enormous variations are

found. As Dr James pointed out, various authorities had described

this. In some cases there was more concentration of blood ; in

other cases a smaller number of corpuscles. For estimation of

haemoglobin, he supposed Gowers's haernoglobinometer was used.

One knew how apt it was to go wrong in the wards of the Infirmary.

Unless the same instrument was used and tested continually

throughout the series, he thought they must doubt the results

as to the haemoglobin present. Then as to specific gravity, there

again they had the same difficulty. He had not worked at this

himself, but the late Dr John Balfour had used it a good deal

in their laboratory, employing the same methods, and they found
that unless they continually tested the solutions they were using
they could not depend on the results. He did not know whether
the solutions were tested in the ward with the pycnometer. The
results of investigators showed that the specific gravity of the

blood was in direct proportion to the number of red blood

corpuscles. He thought the work of Sherrington and others had
pretty clearly shown this. The amount of red corpuscles was so

enormous as compared with the amount of proteids and amount of

solids of serum, that it was the determining factor with regard to

specific gravity. To what were they to ascribe this great increase

in the number of red corpuscles ? Dr James put forward the

view of the vis meclicatrix natures increasing them to keep up the

oxidising power. In his (Dr Paton's) opinion the simple abstrac-

tion of water would account for this, always admitting that specific

gravity results were to be accepted with some caution. As
von Noorden pointed out, it was very possible that in diabetes

they might have, as result of production of oxybutyria acid and
so on, increased lymph production, and increased withdrawal
of water from blood ; but how were they going to get in-

creased production of corpuscles in diabetes ? In that disease
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one of the sources of energy was not available, viz., the sugar,

which was excreted. The organism mast therefore depend for

energy on proteids. Corpuscles were largely manufactured from

proteids ; and if they had an extra drain on proteids as a source

of energy, how were they to get the amount of albumen required ?

He did not think that Dr James maintained that they had
diminished destruction of corpuscles when they had increased

oxidation. There was no evidence whatever that there was any
increase of oxidation in the disease. On the contrary, they had
evidence rather of diminished oxidation. If the proteids were
used up, where were the proteids to come from for the haemo-

globin, which contained 96 per cent, of proteids ? They had
also to provide all the energy of the animal. He must say he
could not see how Dr James was going to work in the theory

of the vis mcdicatrix naturce increasing the corpuscles, nor

did he think he had demonstrated that it was clue to anything

more than either increased excretion of water or formation of

lymph.
Dr Leith said he confessed his position was largely that of Dr

Paton with regard to certain methods of examination of the

blood, particularly the realm of the hasmoglobinometer. He had
himself used this instrument a good deal, and had had oppor-

tunities of watching different observers use it. It was very

difficult to get any two to agree upon any given colour. The
same observer must carry through a series of observations as

had been done by Dr James ; but even then we were open to

the fallacy that the appreciation of delicate shades of colour

varied in the same individual at different times. Unless the

greatest care was used, the haernou;lobinometer was an almost

useless instrument, and even then but little reliance, in his

opinion, could be placed upon its results. In diabetes there

was a daily drain of water, and therefore an increased density of

the blood. He would like to refer to Dr James's table giving

the result of his observations brought about by an alteration in

the diet of his patients. We had to remember that the daily

drain of liquid had been going on in their case for a long time,

and yet Dr James made only one observation upon the effect

produced by the ingestion of a large amount of fluid. Did this

single dilution not simply go to make up fur a certain amount
of the long-continued loss of fluid ? Some of the figures, indeed,

seemed equally explainable on this hypothesis. (Dr James

:

Certainly not. The water was running away as fast as we put

it in.) He was glad to hear Dr James say this. It was an
important point if he had found that the increased diuresis

exactly compensated for the amount of fluid ingested. Dr James's

use of the term vis nwdicatrix naturce was one with which he

(Dr Leith) was not familiar. Pathologists understood the term

to mean an attempt on the part of Nature to get rid of the disease,
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that living tissues generally are endowed with a power which
may bring about a subsidence of abnormal changes, and a restora-

tion to the previous normal condition.

Dr Foulis said he would just like to refer to one other point in

the way of criticism. When Dr James described so graphically

how one patient drank a whole large syphon of potash water, he
supposed he overlooked the fact that each syphon contained

about 20 grs. of bicarbonate of potash. That might account for

the statement that the specific gravity was not in any way
altered. Would the addition of 20 grs. not counterbalance the

tendency to lowered specific gravity ?

Dr James said that he did not think 20 grs. would have any
apparent effect on the specific gravity.

Dr Craig said he suspected that there were not 20 grs. in a

syphon. He had the highest authority—viz., Duncan & Flockhart
and others—for saying that there were none of the potash waters
sold with anything like the amount that the Pharmacopoeia
allowed.

Dr James, in reply, said that he had wished to elicit criticism,

and he had got it. With regard to the condition of the blood in

heart disease, Bright's disease, etc., observations had been made.
Leichtenstern and others had referred to the condition in heart

disease. There was straining through the tissues, and concentration.

As regards the white corpuscles, he (Dr James) had measured them
too, but did not put them down, as he was not sure of the result

being very accurate. With reference to Dr Paton's remarks, he
came to something more serious. They were all acquainted with
the fact that the liEemocytometer and heemoglobinometer and
specific gravity apparatus did not give exact results, but they made
these results as exact as they possibly could. There were, of course,

chances of error ; but the fact that the investigation had been made
with the same apparatus and by the same man, who was thoroughly
well up to his work, reduced that to a minimum. But the term vis

medicatrix natural seemed to have acted as an irritant to their friends

Dr Paton and Dr Leith. He had used this term advisedly, because
some of their scientific explanations acted somewhat as an irritant

upon him. There were many things that science could not explain.

Why was it that in diabetics the digestive power was increased ?

In many diabetics, before the diabetes began, the digestive power
was not so good, but afterwards it improved. A healthy man, or

Dr Paton himself, he might venture to say, could not eat, digest,

and enjoy anything like the quantity of food which a diabetic

almost invariably can do. But let a healthy man fall into bad
health and become a diabetic, his appetite will become greater, and
his digestive power increased. Owing to the waste caused by the

glycosuria, more food has to be taken into the body, and digested.

Accordingly stomach, liver, pancreas, etc., are called upon to do
more work, and they respond to the call. This is the vis medicatrix

r
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naturae. So, too, he held the blood was called upon for extra

work, and it responded.

2. OPHTHALMIA NEONATORUM, ESPECIALLY IN

REFERENCE TO ITS PREVENTION.

By W. G. Sym, M.D,, F.R.C.S. Ed., Assistant Ophthalmic Surgeon, Royal
Infirmary, Edinburgh.

There are two points in connexion witli ophthalmia neonatorum

to which I wish to direct your attention this evening.

The first of these—and on this portion of my subject I shall be

very brief—is in regard to its treatment and medical prevention.

There is a great similarity, but a great number of minor differences,

between the various applications used in the treatment of the con-

dition. Practically all surgeons and obstetricians seem to be agreed

that what should be done is the free washing away of any discharge

with an antiseptic solution, and the painting of the inflamed con-

junctiva with a stronger antiseptic and astringent. By common
consent, nitrate of silver solution is employed for the latter purpose

in varying strengths of from 2 to 5 per cent. ; but some employ the

mitigated (Chevallereau, l 1
), and a few even the pure (Desmarres, 1)

stick. As a lotion, corrosive sublimate is now the favourite ; but

others used by various surgeons are—chlorine water, which is

highly spoken of, and probably with justice, by Burchhardt (2)

;

biniodide of mercury, by Illingworth
;
quinine, 1*25 per cent., by

Reich-Hollender (3); hydrastin (4), and more particularly formol.

[The employment of formol for this purpose was, I believe, first

advocated by Valude (5), who considers it superior to corrosive

sublimate lotion.] Fromaget and Barabacheff (6) employ it in a

strength of 1 to 2000 as a lotion, and in a solution of 1 to 200 as a

pigment. In the adult the application of these stronger solutions is

exceedingly painful. Kalt (1) of Paris warmly recommends Condy's

fluid (1 to 5000), and appears to obtain good results, though others do

not agree with him ; but I suspect the explanation of his success is

that by means of a neat little " laveur" he is enabled to attain to a

more thorough cleansing of the conjunctival sac than is usually

brought about. And this leads me to say that I believe the secret of

successful treatment lies very much in this, that, provided your

lotion be aseptic and non-irritating, it does not matter so very much
what you use if you ensure that the pus is never left in contact with

the cornea, and that none is allowed to remain in the conjunctival sac.

For the purpose of attaining this end without dangerous pressure on

the cornea various instruments are recommended, such as Doyen's

(9) red rubber syringe, the Lagrange (8) and other hollow

specula, and Kalt's laveur and head of water. There is, how-

ever, very little need of inventing instruments for the purpose, for

an ordinary hairpin bent in a direction at right angles to its length

1 The figures within parentheses refer to References at end of this paper.



OPHTHALMIA NEONATORUM, BY DK W. G. SYM. 131

answers every requirement, and is always to be obtained wherever

there is a baby.

For my own part I employ frequent bathing—every Iwo hours,

or even every hour in a bad case—with lukewarm corrosive sub-

limate solution (1 to 6000), free smearing of the edges of the lids

with iodoform ointment, and painting with nitrate of silver solution,

gr. 10 or 15 to §j., every second day.

In regard to the medical prophylaxis, besides washing out the

vagina with an antiseptic before delivery, it seems best to wipe the

face of the child free of any maternal secretions before any water or

antiseptic is applied at all, and while yet the lids are still anointed

and protected by the vernix. After this is done, hut not till then,

the eyes should be washed with an antiseptic, and either a drop of

nitrate of silver solution instilled according to Crede's plan ; or, as

Tarnier (7) advocates now, the conjunctival sac should be dusted

with iodoform powder. It is scarcely necessary nowadays to point

out how very essential some such procedure is, nor to detain you
with an account—though it is a very interesting subject—of the

immense and beneficial change which has been brought about by
Credo" and the universal adoption of his methods. The story of

that highly gratifying chapter in medicine will be found in Fuchs's

Causes and Prevention of Blindness. I need only say that Crede
and others reduced the proportion of cases suffering from ophthalmia

neonatorum from about 10 per cent, to about 3, or even #1 per cent,

by the use of antiseptic applications (8).

The second point with which I have to deal is the question of

prophylaxis in the general. And first let me point out to those who
have not studied the subject of ophthalmia neonatorum specially

how very serious a matter this is. It has been estimated by
different writers and investigators that of all cases of blindness

which occur, about 30 per cent., more or less, are due to ophthalmia

neonatorum. Some consider the proportion to be higher even than

this. Thus Magnus (8) of Breslau says that 34 per cent., Katz

(8) of Berlin 41 per cent., and Claisse (8) of Paris, that 46 per

cent, of all cases of blindness are caused by this disease, which we
must never forget is preventable or curable in 9 cases out of 10,

perhaps in 49 cases out of 50.

Silex (9) states that there are 1800 cases of ophthalmia neona-

torum in Berlin every year. Most of these, of course, are cured

and leave no evil result, but to the blind population of Germany
generally there are added 600 persons annually who have lost their

sight from this cause.

There are at present in England and Scotland, according to the

census returns for 1891, no fewer than 26,264 persons registered

as blind ; allowing—and it is a very generous allowance—that not

30 but 25 per cent, of these were due to curable or preventable

ophthalmia neonatorum, then there would have been at this

moment walking about and doing their own proper work, and
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taking their own proper share in the joy of life and the prosperity
of the nation, 6566 men and women, who are thus causelessly
doomed to suffer under one of the greatest privations to which we
are liable, and who are also more or less unproductive and a

money-consuming burden on the community. Nor must the general
practitioner turn round upon me and say that we specialists are to

blame for this state of affairs, for the truth is that while the results

of ophthalmia neonatorum bear so very large a proportion to the
other causes of blindness, the cases of that disease brought to us
are a mere drop in the bucket. I will not refer to the proportion
affected of all children born in lying-in institutions, because, for

obvious reasons, that would not be a fair criterion, but I give you
the figures respecting all the births in and out of such institutions

for a certain town. In the city to which I refer (Breslau), there

took place within a certain period of time 12,000 births; 250
children, or 2 per cent., were affected with the disease (10). On
the other hand, not more than l'l per cent, of all the cases which
apply for relief at eye institutions are cases of ophthalmia
neonatorum. By the kindness of the President and of Mr Berry
I have looked over the records of 6000 out-patients at the
Ophthalmic Department of the Royal Infirmary (3000 of the.

President's and 3000 of Mr Berry's), and found a percentage of only
0'37 of ophthalmia neonatorum. At my own Dispensary in Leith,1

the social position of the patients attending which is, on an average,
much lower, I find in 3000 cases a percentage of 07. As, how-
ever, I shall have occasion to point out to you presently, I think
the proportion in the English institutions is probably a little

higher. To this it must be added, that in speaking of the percentage
among births I have spoken of all births; while in regard to

cases reported to specialists I have given you the percentage
among hospital patients only, for ophthalmia neonatorum is very
rarely seen indeed among the better-to-do classes who consult one
privately. From the disparity between the great frequency of this

disease in the world and the relative rarity of its coming under the
notice of specialists, you will gather, 1 think, two conclusions, viz.,

that ive are not very much to blame for the patients who become
blind, and that a very large percentage of the patients must get
well either spontaneously or under very simple treatment.

I have referred to the fact that ophthalmia neonatorum is, in my
opinion, commoner in England than it is in Scotland. This is to

some extent borne out by the distinct difference in the relative pro-

portion in the two countries of those who have been blind from
birth,— for " blind from birth " in the census papers includes not
merely the very rare cases of infants actually born without vision,

but those much more frequent cases in which sight has been lost

during infancy. In England there are 809 blind persons per

1 Now the Eye Department of Leitli Hospital
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million, and of these one in every six is blind from birth ; in Scot-

land there are only 695 blind per million, and of these not more
than one in 7'7 is blind from birth.

I cannot help thinking—and this is the chief consideration which
led me to present this paper to you—that these facts must be taken

in connexion with the very much larger proportion in England of

births attended by midwives rather than by properly educated

practitioners as compared with Scotland. In England, I under-

stand, the proportion of births attended by midwives is rather more
than one-half. 1 am not in a position to give numbers for Scot-

land, but I do not believe it is anything approaching to that (11).

If this be so, then another evil yet has been traced to the action of

ignorant midwives, and one which merits careful consideration. It

is quite true that some midwives do recognise the importance of

this condition, and advise their clients to consult a practitioner
; but

more than these are careless about the matter, and some are actively

hostile to any such proceeding, and oppose it vigorously. It is

looked upon by them as a reflection on their success in managing
their cases, and they sometimes terrify their patients with a highly-

coloured account of what will be the line of treatment employed
towards the children. I have taken trouble to verify this myself,

and you will find it remarked upon by other surgeons (8). In
Schleswig, notwithstanding the fact that it is a punishable offence

on the part of a midwife to fail to report a case of purulent con-

junctivitis, the Committee of the Schleswig Association, who
inquired into this matter, reported that the rule is not carried into

operation at all satisfactorily (10).

Can we do anything, then, to bring about here a more satisfactory

state of affairs? In certain States there are, as we have just seen,

penal enactments directed against midwives who fail to report to

proper authorities any case of purulent conjunctivitis in the new-
born child. Austria and Switzerland took the lead in this matter

in 1865 ; the midwife is obliged to call the parents' attention to

the necessity of seeing a physician, and if they refuse to do so, she

is compelled to report the case herself. The result of this has been
that Horner was able to state that not a single case of blindness

produced by ophthalmia neonatorum had been admitted to the Blind

Asylum of Zurich for twenty years thereafter (8). The States of

New York, Maine, and one or two others in America have adopted
somewhat similar laws more recently. Thus Dr Howe got passed
in the Legislature of New York State the following law :

—"Should
any midwife or nurse having charge of an infant in this State notice

that one or both eyes of such infant are inflamed or reddened at

any time within two weeks after its birth, it shall be the duty of

such midwife or nurse having charge of such infant to report the

fact in writing within six hours to the Health Officer, or some legally

qualified practitioner of medicine of the city, town, or district in

which the parents of the infant reside. Any failure to comply with
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the provisions of this Act shall be punishable by a fine not to exceed

100 dollars, or imprisonment for six months, or both " (12).

This law, or one exactly resembling it, is now in force in eleven

States of the American Union, representing a population of

28,000,000 persons. The States are—New York, Rhode Island,

Maine, Minnesota, Ohio, Maryland, Connecticut, Missouri, New
Jersey, Illinois, and Pennsylvania.

Personally I scarcely think that in this country such " grand-

motherly " legislation is quite called for, but better education in

this respect of those who are to have charge of women during puer-

perium should be aimed at, as well as the dissemination of know-
ledge throughout the general population. Several schemes for this

purpose have been carried into operation in various countries. The
Commission of the Schleswig Association, to which I have referred,

agreed, among other matters, to petition the magistrates to issue to

all parents registering the birth of a child a pamphlet entitled, " On
the Danger of Inflammation of Infants' Eyes: Advice to Mothers
who do not wish their children to become Blind."

In Havre a similar procedure is carried out. Fieuzal takes time

by the forelock, and wishes an " Avis aux Parents " to be given to

each couple registering marriage. Colin wishes instruction in the

question to be given in schools, the subject to come in as a branch

of tuition under the heading of Anthropology. He admits, however,

that it would not do to introduce the subject of gonorrhoea into the

higher grade girls' schools !

In May 1885 a deputation of the Ophthalmological Society (13),

headed by Mr Jonathan Hutchinson, who was then its President,

waited upon a certain high official of the Local Government Board
in order to endeavour to induce the Department to issue to all

persous registering the birth of a child a printed slip having the

following statement :
" Instructions regarding new-born infants

—

If the child's eyelids become red and swollen, or begin to run with

matter within a few days after birth, it is to be taken without a

day's delay to a doctor. The disease is very dangerous, as if not

treated at once may destroy the sight of both eyes." At first it

had been also proposed that the registration officials should read

these instructions to all persons in charge of women who were being

attended when in labour by the medical officers under the poor-law.

There are certain objections to this plan into which we need not

enter, but there is less reason to oppose the handing of such a

printed slip as was suggested to persons registering births, though
it is quite true that very often the advice may come too late for

that child, and may also occasionally be given to a totally irre-

sponsible individual. Still, what is needed is diffusion of know-
ledge on the subject, and this plan works in the direction of attain-

ing that end.

And even though Government may not see its way to adopt the

suggestion made, more private and local distribution of such slips
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as have been mentioned has been attempted here and there through

the country with good effect. Tims I learn from a paper read

before the North of England Obstetrical and Gynaecological Society

by Mr Snell of Sheffield (14), that just such a card has been presented

at the Sheffield Infirmary to every one bringing a case of ophthalmia

neonatorum. And I have received information from Glasgow that

a copy of a pamphlet, drawn up by Dr Russell, has for the last

considerable number of years been handed to each couple register-

ing the birth of a child. This pamphlet is printed at the expense

of the Corporation, and is distributed without extra remuneration by
the registrars at all but one of the district offices in Glasgow. 1

understand that Dundee thinks of following the good example, if

indeed it has not already begun to do so.

In conclusion, in the event of the Midwives Bill becoming law,

and being extended to Scotland, I would strongly urge that we
should take great care that proper instruction be given to the

women in regard to this vital point, and perhaps that a penal clause

be added to prevent carelessness or improper behaviour in regard to

it. And I would also suggest, whether that Bill (about which I

express no opinion) becomes law or not, that, through our much
respected Medical Officer of Health, the Corporation should be

requested to issue a slip or pamphlet such as has been in use in

other places. I think myself that the paragraph bearing on this

point in Dr Russell's paper is very good, and might be adopted

with advantage, but should be more in the form of Mr Snell's slip.

Dr Russell's paragraph runs as follows :

—

Eyes.—The first thing to be done on the birth of a baby is to

cleanse and gently wash the eyelids and thereabouts. If a baby's

eyes run with matter and look red a few days after birth, take it

at once to a doctor. Delay is dangerous, and one or both eyes

may be destroyed if not treated immediately. The discharge is

infectious.
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The President said he was sure all present must have listened

with much interest to the paper Dr Sym had given them upon a

disease capable of producing irretrievable mischief, ending in

blindness of a large portion of the community. At the same time,

he was inclined to think that the statistics alluded to in Dr Sym's

paper referred to a time gone by to a certain extent. He did not

think that recent statistics would bring out the same proportion.

Much more attention had been directed to the subject in recent

years. Judging from his own personal experience, he was inclined

to say that cases were much less frequent now than formerly. One
had only to think of the number of cases brought to the eye

dispensary or the eye wards of the Infirmary thirty or thirty-five

years ago to be struck with the fact that the proportion that came

now was very much smaller, less than one to five of those brought

formerly. He thought this condition was rectifying itself. The

main point was to have attention drawn to the danger of the

disease, so that suitable treatment might be adopted; and the chief

difficulty, as Dr Sym had said, was that a large proportion of cases,

chiefly in England, were attended by midwives, not practitioners;

and midwives were not aware of the great danger. What was

specially needed was the better instruction of midwives ; there,

was no question of that. With careful treatment this disease

should be eradicated, if suitable prophylactic measures were taken.

With regard to treatment, which Dr Sym had glanced at, that was

generally recognised as correct, and all medical practitioners were

aware of it ; but the great point was to see that the midwives were

made fully aware of the necessity for professional advice. Govern-

ment had been appealed to by the Ophthalmological Society of the

United Kingdom with regard to this matter,—viz., such a notice

as Dr Sym mentioned. It was hoped that such notice might be

distributed to all concerned through the registrars of births,

deaths, and marriages ; but it was found that this would add so

much to the duties of registrars, and the consequent expense would

be so great, that the scheme fell through,—the Government could

not undertake it.

Mr Joseph Bell said that papers which did not excite discussion

were almost sure to be correct in every part. He was gratified by

the extreme brevity and carefulness with which the statistics had

been presented. The great thing the teacher could do was to be

constantly repeating things ; and they must constantly repeat to

the public that midwives must be taught to get rid of this malady.

It just required to be attended to.



OPHTHALMIA NEONATORUM, BY DR W. G. SYM. 137

Dr Sym, in reply, said he could tell them the exact percentage

occurring at the present time among hospital patients. It was
•37 per cent, for the last 6000 cases in the Royal Infirmary,

Edinburgh. In Leith he found the proportion in 3000 cases to

be exactly double that,
—

*7 per cent. But any one who looked

into a hospital in an English town such as Manchester would find

twenty or thirty cases in a day of ophthalmia neonatorum.

Meeting VIII.—May 6, 1896.

Dr Argyll Robertson, President, in the Chair.

I. Election of Members.

Sir John Simon, K.C.B., D.C.L., LL.D., F.B.S, London, was
elected an Honorary Member, and Brof. William Macewen, M.D.,

LL.D. University of Glasgow, was elected a Corresponding Mem-
ber of the Society.

II. Exhibition of Batients.

1. Mr Alexis Thomson showed (a.) for Prof. Annandale—A man
on whose face a plastic operation had been performed. The
nose had been destroyed by a rodent ulcer of fourteen years'

duration. The condition was shown in the photograph which was
handed round. The cheek was not available, having been used

previously. Mr Annandale accordingly liberated a central piece

from the forehead, and slid it down, then separated the central

piece of the upper lip from its posterior attachments and lifted it

up to fill in the gap; when the central portion of the lip had
soundly healed, the edges of the lateral portions of the lip were
brought together in the middle line.

(&.) Two cases of perforating ulcer of the foot. Curiously

enough, he had had an opportunity of observing four cases within

the last twelve months. The first case had had for three and a

half years a perforating ulcer on the sole, one on the terminal

phalanx of the great toe, another over the head of the third

metatarsal. For this he stretched the posterior tibial nerve at the

ankle, and at the same time scraped the ulcer. It was a case of

tabes dorsalis, with very severe gastric crises and lightning pains in

the extremities, locomotor ataxy not being fully developed yet.

The second case had an ulcer on the plantar surface of the great

toe, extending into the interphalangeal joint, and there was complete

anaesthesia and analgesia in the area of the ulcer. There was
absence of ordinary sensibility as high as the ankle on both sides,

exaggerated knee-jerks, and ankle clonus. Both cases were instances

of perforating ulcer depending on nerve lesions,—one spinal, the

other peripheral.
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(c.) A patient after operation for perforated gastric ulcer.

The man had been troubled with his stomach since last April.

He was walking down Pitt Street one forenoon, when he was

suddenly seized with faintness and dizziness, and a pain which he

said was somewhere about the umbilicus. He got home with

difficulty, and was seen by Dr Sloan, who visited him again at

night. He had been practically well before. He vomited a little

that evening, and was sent to the Infirmary as a supposed case

of obstruction ; but on his being watched there until next morning

without further vomiting, the diagnosis lay between perforated

ulcer and acute appendicitis. There being nothing to confirm the

idea of appendicitis, Mr Thomson rather inclined to perforated

ulcer. On opening twenty-four hours after perforation, he found

gas in the abdomen and much turbid fluid, curdled milk, and what

appeared to be egg, and a considerable amount of yellow lymph,

—

over the adjacent stomach and liver a large accumulation, and

beneath the great omentum and in the pelvis a still larger turbid

accumulation. He found an ulcer on the anterior wall of the

stomach near the lesser curvature and rather nearer the cardiac

end than the pylorus, and each breath sending out gushes of fluid

and curdled milk through the perforation. An oesophageal tube

was passed and the contents of the stomach at once drawn off.

The area of the ulcer was then invaginated. They washed him out

thoroughly, pouring in large quantities of lotion, and splashing

his bowels in fluid. A large glass tube was passed into the pouch

of Douglas through a separate wound made below the navel. He
made an excellent recovery. Curiously enough, there had been

admitted to the wards another case of perforated ulcer last Friday,

which he opened some six hours after perforation. The perforation

in that case was in the anterior wall of the pylorus, and there was

difficulty in closing it without obstructing the pylorus ; but he also

promised to do well.

2. Dr James Carmichael showed a little girl who, he said, had

been under observation for about a year in hospital. It was a case

in regard to which the diagnosis was difficult. She was seven

years old. When admitted she could not walk, and was barely

able to stand holding on to a chair. Before she had been long in

hospital they noticed an improvement. About four months pre-

viously she had had an attack of bronchitis, and after being

confined to bed for some little time, on getting up she was totally

unable to walk. At present she walked with a peculiar waddling

«ait, and the peculiarity of the case was that the whole muscular

system was feeble, and she had markedly flat feet. He had

examined the case with the utmost care, and could find no

evidence of disease of the central or peripheral nervous system or

of the muscles,—in fact, they could not class it with any of the

ordinary paralyses. The electrical reaction of the muscles was
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normal. There was no sign or symptom which could be associated

with disease of the nervous system,—nothing but extreme general

muscular feebleness and want of tone. There was also very

marked ligamentous laxity. She could bend her fingers back until

they were at right angles with the hand, and the ligaments of all

the joints were very lax. They had considered the possibility of

pseudo-hypertrophic paralysis or progressive muscular atrophy,

but the diagnosis of either of these diseases was excluded by the

progress of the case. There was no atrophy of muscles ; in fact,

they were rather stronger now, and she had improved in strength

in every way. It seemed to be a case of general muscular weak-

ness and ligamentous laxity. There was no history of rickets in

early years. Massage, gymnastics, and general tonic treatment

had been carried out.

3. Mr Wallace showed two cases, both of which, he said, pre-

sented somewhat unusual features. The first was that of a man,
23 years of age, admitted to the Infirmary some months ago,

suffering from tubercular disease of the tarsus, which necessitated

amputation at the ankle-joint, strumous dactylitis of the little

finger, the abscess requiring to be opened and the bone scraped.

After being in hospital for some time he went out, and apparently

became quite well. He came back one day, however, to let them
see how he was getting on, when Mr Wallace noticed that his head

was more asymmetrical than usual. He had a distinct swelling on

the right side just over the anterior part of the temple. Asked if

he had himself noticed it, he replied, not particularly, but that for

a week or two he had had difficulty in keeping his hat on properly.

He had no pain or discomfort whatever. Mr Wallace found fluc-

tuation, and concluded that there was an abscess, probably tuber-

cular in nature, and advised him to have it opened. He gave

chloroform, made a free incision into the abscess, intending to re-

move the pyogenic membrane and treat it in the usual way. After

opening, he introduced a finger, and found a sequestrum, which on

being touched disappeared into a cavity. He now showed the

sequestrum. It was of about the size of a florin, and consisted of the

whole thickness of the skull. He put his finger into the opening

through which it had passed, and found it entered an abscess

cavity, which separated the dura mater for about 1\ inches antero-

posterior^, and nearly 2 inches vertically, while in depth between
dura mater and skull it was rather more than 1 inch. It was a

case of tuberculosis perforans (Volkmann), and presented the usual

features. The edges of the opening were perfectly smooth. It

had given rise to no symptoms whatever. He thought the

absence of cerebral symptoms was probably due to what they

observed in cases of cerebral tumour, viz., that an opening-

having taken place into the skull, there was relief of pressure

;

second, the pressure was extremely gradual ; third, it was exerted
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on a part of the brain that gave little evidence of pressure, viz.,

the frontal lobe. The treatment was that usually adopted,

—

scraping the wall of abscess cavity, and very careful removal of

caseous material and granular thickened tissue. The cavity was

then stuffed with iodoform gauze. It healed up, and the man
was now quite well, no bad symptoms having occurred.

The second case was that of a patient after trephining. J. H.,

set. 36, a joiner, while carrying wood on his shoulder downstairs

slipped and fell. He was found unconscious. He regained con-

sciousness in a few minutes, and was carried to the Infirmary.

On admission he was very drowsy, and could only be roused to

answer questions with difficulty. There were several abrasions on

the face, the left ear was partially torn off, and there was a small

lacerated wound over the left parietal bone, which, however, did

not go down to the bone. The pulse-rate was 42 ; the breathing

was not stertorous. Pupils equal, and reacted to light. Mr Wallace

saw the patient one hour later, shortly after he had been sick.

The pulse was then 60 ;
pupils equal ; no paresis nor twitchings.

The drowsiness was rather less marked, and the respirations were

no deeper. There was no bleeding from either the ears or nose.

It was decided not to operate. The head was shaved, and an anti-

septic dressing applied. Xext day the pulse was quicker, 80 per

minute ; respirations 28, temperature 102°. Some twitching of the

right hand and right side of the face was present, and there was a

question of paralysis of the left hand. If anything, he was more
drowsy, but he answered questions. He swallowed fluids without

difficulty, and had control over both the bladder and rectum. He
was apparently in a condition of " cerebral irritation," so-called.

On the following day, at 11 a.m., he was decidedly more uncon-

scious, and could not be roused at all. The temperature had fallen

to normal; pulse-rate, 76 ; respirations, 32. Twitching and paresis

as before. At 1 p.m. he was more deeply comatose, and as he seemed

to be hour by hour getting worse, Mr Wallace operated, and found

the following conditions :— 1. A large flap, with the wound pre-

viously referred to as its centre, was reflected from over the left

parietal bone, when a fissured fracture was seen to run across the

parietal bone into the coronal suture, which was loosened. A
circle of bone was removed at the fissure, but there were no

haemorrhages. The dura was opened, but no clots were seen. 2.

Another Hap was now reflected from the right side, so as to expose

the coronal suture, when it was found that the suture, from being

merely loosened on the left side, was actually separated towards

the pteron on the right. A circle of bone, including the suture

and low down near the pteron, was removed, when a number of

small extradural haemorrhages were seen, but no large clot. The
dura was incised, but although a director was passed in every

direction, no clots were found. On neither side was the pia

arachnoid anasmic ; on the contrary, it was congested, and the
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veins were dilated. For seventy-two hours after the operation the

temperature was irregular, rising on the second day to 101
o,

6 ; the

pulse-rate varied from 92 to 148, the respirations from 26 to 38.

He remained unconscious until the evening of the fourth day
from the accident,

—

i.e., for fifty-six hours after the operation. On
the third day after the operation the temperature became normal,

and the pulse-rate and respirations gradually became slower.

What was the condition in this case ? No doubt at first there was
concussion gradually recovered from. Probably, as the pulse

became stronger, when reaction came on, small haemorrhages

were produced, which accounted for the increase of drowsiness on
the day after the injury ; but why did the drowsiness increase and
unconsciousness result ? Was it a case of passive oedema ? The
patient made an excellent recovery, and now, one month from the

date of the injury, he is apparently perfectly well.

4. Dr Norman Walker showed a case of facial warts, which
the patient attributed to a " foul shave." He had communicated
them from the chin to the scalp by scratching. There was a certain

suggestion of molluscum, but he had removed one and found it to

be an ordinary wart, consisting almost entirely of epithelium, with
hardly any connective tissue in it.

III. Lantern Demonstration.

Mr Caird gave a Lantern Demonstration illustrating the

pathology of the appendix vermiformis.

The President said he was sure the Society were all much
indebted to Mr Caird for his interesting demonstration.

IV. Exhibition of Specimens.

Dr Norman Walker showed two Microscopic Specimens of skin

disease. One was a section from the only case he had seen

of ringworm of the scalp in an adult. The other was a specimen
of the germs said to be responsible for eczema. They were dis-

tinguished by the fact that they were arranged differently from
the ordinary pus organism, being always found in collections.

V. Original Communication.

A FEW MORE WORDS ON STROPHANTHUS.
By George W. Balfour, M.D., LL.D. Ed. & St Andrews, F.R.C.P. Ed.

" Fas est et ab hoste doceri."

Mr President and Gentlemen,—I have to apologise for recur-

ring to this subject so soon. I can only plead in justification the

extreme importance of the matter, and the fact that the remarkable

contrast that subsists between the action of strophanthus and that

of digitalis has not, in my opinion, been sufficiently emphasized
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upon former occasions. We have been asked to place our faith in

strophantus on the strength of a series of cases in which the

employment of that drug was followed by the disappearance of

dropsy, and in which the pulse-tracings showed an apparent

improvement in the pulse-rate and in the blood-pressure. But,

Sir, the like has happened before without either strophanthus or

digitalis ; nay, it happens daily even now. The symptoms that

arise from heart-failure may be relieved in many ways, and

recovery from them is no certain indication of the therapeutic

value of any drug which may perchance have been coincidently

employed.

The myocardium is a hollow muscle which by its expansion and

contraction assists and directs the circulation of the blood ; in this

action it is aided by valves so placed that, when closed, the whole

force of the muscle is expended in propelling the blood onwards.

Failure of any of these valves permits the blood to flow backwards

as well as forwards, and so places the myocardium at a mechanical

disadvantage in regard to the discharge of its function. But the

heart works so well within its power that even when such an acci-

dent happens suddenly, there is not a falter in the action of the

heart, nor any indication in the pulse-tracing of any interruption

of the equability of the blood-pressure. This interference with the

function of the myocardium ultimately leads to embarrassment

of the circulation, but under favourable circumstances this does

not happen for many a long day, so that even to old age such a

valvular lesion may remain perfectly mute.

But whenever from overwork, privation, or debilitating illness,

the general metabolism is interfered with, the heart suffers ; its

function is impaired. Like every weak muscle, the enfeebled myo-
cardium reacts to stimuli irritably and irregularly, and does its

own peculiar work imperfectly. The ventricles contract less effec-

tually, the arteries are not so well filled, the blood-pressure falls,

and venous remora is established, with all the evils that accompany
this condition ; soakage of all the tissues, with serous accumula-

tion (dropsy) in one or more of the cavities of the body. If we
put such a patient to bed, the mere adoption of the recumbent

posture at once lowers the pulse-rate by an average of 12 (6-16)

beats per minute, and in weakly, ill-fed patients the reduction is

sometimes greater. This lowering of the pulse-rate amounts

cumulatively to an increase of rest to the heart of over two hours

in the twenty-four, and we can readily understand that this rest,

coupled with warmth and better feeding, is sufficient to give such

a fillip to the general metabolism as enables the heart to recover

its tone and to discharge its function more perfectly. The blood-

pressure rises, the balance of the circulation as between arteries

and veins is restored, dropsy disappears, and the patient is re-

established in comparative health.

The record of both the past and present history of medicine shows
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that many, if not most, of our hospital patients require no other

treatment, though recovery may be aided by the judicious use of

purgatives, of diuretics, or of such drugs as either diminish the

work of the heart or restore the tone of the myocardium. It is

evident, however, that those drugs alone are of paramount value

which increase the elasticity of the myocardium, and that this

action can only be permanent when accompanied by a correspond-

ing improvement in the general metabolism. Thus only can we
arrest the organism in its downward career, and place it in such a

state of metabolic equilibrium as will ensure the permanence of

that improvement which is so often found temporarily to follow

the employment of even imperfect and inefficient methods of treat-

ment.

This important action is usually ascribed to all the members
of the digitalis group ; but though they all possess a certain

similarity of action, they vary very much in activity, and they

also vary considerably in regard to the structures upon which

that activity is exerted, and these two factors have a most im-

portant influence upon their usefulness.

The action of Digitalis purpurea, from which the group derives

its name, is in moderate doses to improve the elasticity of all

muscular fibre, and as all the blood passes many times through the

heart for once that it passes through any other muscle,_the myocar-

dium is powerfully affected, while the other muscles remain practi-

cally uninfluenced. In like manner the muscles of the arterioles

are also early and powerfully affected, though not to the same
extent as the heart, as only the blood going to the district supplied

by these vessels passes through them. 1 The increased elasticity

imparted to the myocardium by digitalis enables it to expand and

to contract more perfectly, and as, owing to the increased elasticity

of the muscles of the arterioles, the arteries empty themselves more
slowly, the blood accumulates within them, the blood-pressure

gradually rises, and in accordance with Marey's law 2 the heart's

action is slowed. No doubt this is partly due to the action of

digitalis on the vagus nerve, but the action on the muscles is suffi-

cient to account for all the phenomena observed, and it is with it

we are chiefly concerned. The result of this rise in the blood-

pressure is that the secretions are improved, and all the tissues of

the body, amongst them the myocardium, are fed with richer blood

at a higher pressure, so that metabolism is more perfect and every

function more efficiently performed. As the blood accumulates

within the arteries the veins are correspondingly emptied ; the

serous soakage of the tissues is reabsorbed, and the excess of water

1 Stockman, New Official Remedies, p. 58. London, 1891.
2 Physiologie Me'dicale de la Circulation du Sang, p. 206. Par le Dr E. J.

Marey. Paris, 1863, Le cceur bat d'autant plus irequemment qu'il eprouve

moins de peine a se vider.
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that thus gets into the blood is removed by the kidneys, so that for

a time the urine is increased.

The improved metabolism of the myocardium enables it to dis-

charge its function more perfectly, and to resist successfully all

those deteriorating influences to which a weak heart succumbs, any
hindrance to the circulation is fully compensated, and despite the

existence of a valvular lesion the individual may descend into the

vale of years wholly unconscious of the possession of a heart.

All the benefits we obtain from the use of digitalis are insepar-

ably connected with its tonic action ; they flow from the power
that digitalis has of increasing muscular elasticity, and the im-

proved metabolism of all the tissues, but specially of the

myocardium, that follows this. Digitalis is no opium to the heart

;

it does not relieve by narcotising, but it soothes cardiac

irritability by strengthening the cardiac muscle, and it assuages

cardiac pain by improving cardiac metabolism, failure of which
has been the cause of the pain. These benefits are readily

obtained by very moderate doses of the drug, and though great

benefit may at times be more rapidly attained by the judicious

administration of larger doses, yet the long continuance of even

small doses is often followed by the very best results ; while the

abuse of the drug, so frequently accompanied by distressing, if not

alarming symptoms, proceeds upon an entire misconception of

the true action of digitalis.

There is only one other member of the digitalis group that has

succeeded in obtaining special recognition from cardiac thera-

peutists, and this is the Strophanthus Hispidus, but the action

of this drug is so entirely different from that of digitalis that it is

difficult to see how there can be any comparison between the two.

In Africa, its native habitat, strophanthus is employed as an arrow

poison, and the natives have so great a dread of it that when told

that the seeds were employed as a medicine in this country,
" they expressed the opinion that the English must be mad to

employ so poisonous a substance for medicinal purposes." 1 The
action of strophanthus on the heart is twofold : in small doses

it arrests the heart in diastole, and in large doses it arrests it in

systole.2 The diastolic type of action seems to be that which
alone is useful therapeutically ; in it the diastole is prolonged and
the contractile energy of the myocardium at the same time

increased. The type is thus that of bradycardia, a slow-beating

heart sending forward a large blood-wave with each contraction,

—

not a type of heart usually associated with much vigour of the

circulation. This type of heart action is produced only by small

doses; and the excessive energy of the drug, the many preparations

of strophanthus in the market, of varying composition and

1 Fraser on " Stropbantlius Hispidus," Transactions of tlic Ruyal Society of
r

:
/h. vol. xxxv., part 4, p. 974.

2 Ibid., vol. xxxvi., part 2, p. 401.
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strength, must introduce an element of uncertainty in its employ-
ment that cannot be devoid of anxiety. Strophanthus acts three

thousand times more powerfully on the heart than digitalis; 1 so

that if some still dread digitalis as a dangerous cardiac poison,

what must be their feelings towards strophanthus. And if it be

difficult to select an appropriate dose of a drug of but moderate
energy and only one action, how great must be the difficulty in

the case of a drug of such excessive potency and possessing a

twofold action on the heart. Indeed, whether we regard the un-
certainty of its direction or its excessive energy as a poison, it

seems difficult to formulate a more forcible indictment against any
drug than that presented by a bare statement of the facts recorded

against strophanthus by its most able investigator and most
ardent advocate.

But this is not all. Digitalis, as we have seen, acts equally upon
all muscular fibre, and only more powerfully upon the heart and
muscles of the arterioles because these organs receive from the

blood within a given time a larger dose of the drug than the other

muscles. The conditions as regards the circulation are perman-
ently similar ; and if strophanthus acted on all muscular fibre after

the manner of digitalis, there would be a similar ratio between the

action of the two drugs on the heart and on the arterioles, but this

is not the case. Strophanthus acts three thousand times more
powerfully on the heart than digitalis, but it acts one hundred
times less powerfully than digitalis upon the muscles of the

arterioles. 2 There is thus no similarity whatever between the

action of the two drugs. From the entire absence of any appreci-

able action by strophanthus on the arterioles, the blood flows

freely from the arteries into the veins, and any little rise of blood-

pressure there may be is entirely due to the systole of the heart.

The typical (therapeutically induced) strophanthus heart has a

prolonged diastole, so that the arteries have a longer time than

usual to empty themselves, and as the ventricle has been filling

during this period, its systole sends an unusually large blood-

wave into unusually empty arteries—precisely what happens in

a case of bradycardia. The momentary rise of the blood-pressure

passes rapidly with the blood-wave down the unfilled arteries; it

does not, therefore, persist so long as the ventricular systole,

and is consequently of shorter duration than even the third of

a cardiac cycle. So evanescent a rise in blood-pressure can,

however, have no appreciable effect either on general metabo-
lism or upon that of the myocardium. Herein the action of

strophanthus differs most essentially from that of digitalis; and
from the absence of any improvement in the metabolism of the

myocardium, the stimulating action of strophanthus must tend still

further to exhaust it instead of strengthening it.

1 Fraser, op. cit., vol. xxxvi., part 2, p. 403. 2 Ibid., pp. 438, 453.

t
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Remembering this, tbe remarkable twofold action of strophan-

tus on the heart is easily understood. In large doses it exerts its

own poisonous energy unchecked and forces the heart into fatal

systole. In minimum lethal or so-called therapeutic doses strophan-

tus exerts a less powerful stimulation on the myocardium, with a

type of action in which slowing of the rate is produced by prolonga-

tion of the diastole, and by occasional pauses in extreme diastole,

both auricular and ventricular expansions and contractions being

at the same time increased.

This tendency to arrest in diastole is not due to any action on

the cardio-inhibitory apparatus, because paralysis of the intra-

cardiac terminations of the vagus by atropine does not prevent its

occurrence. It cannot be due to the action of the drug on the

myocardium, as that would imply that in small closes strophanthus

is capable of exerting an action on muscle diametrically opposite

to that which it undoubtedly exerts in large doses. Accordingly

Fraser has suggested that this diastolic type of action is due to a

weakening of the excito-motor (katabolic) nerve structures. But
so far as I am aware there is no evidence extant to show that

even section of the sympathetic, excito-motor, or katabolic nerve

does slow the heart's action, or in any way promotes slowing of the

heart or its arrest in diastole. Before accepting " weakening of

the excito-motor nerve structures" as explanatory of this peculiar

type of action, it must therefore first be shown that this " weak-

ening " does occur, and, second, that it is capable of acting as Fraser

has suggested. There is, however, another explanation of this

diastolic type of action which is in complete accordance with the

facts, though it is not an explanation that can be regarded as very

comforting to those who regard strophanthus as an important

therapeutic agent. Strophanthus undoubtedly exercises a powerful

stimulating action on the myocardium, an action which is three

thousand times more powerful than that of digitalis, which forces the

heart into energetic movements of expansion and contraction, but

which is not associated with any important rise of blood-pressure,

and is unaccompanied by any improvement in the metabolism of the

myocardium. A large dose of the drug speedily forces the heart

into fatal systole, but a minimum lethal or so-called therapeutic

dose causes a slow action of the heart with prolongation of the

diastole. During this prolonged diastole two or three auricular

contractions overdistend the ventricle, which then empties itself

witli all the force it can still command. The contractility of the

heart is not destroyed, but it is exhausted, and requires a more
than usually powerful stimulant to rouse it to action. Rhythmic
contractions occur spontaneously at long intervals under the

iniluence of overdistention, even during prolonged standstill in

diastole the ventricle can still be made to contract perfectly by
mechanical irritation, and contractility only finally disappears

when, after a long period of suspended action, the overdistended
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ventricle slowly and finally empties itself, shrinking to normal or

smaller than normal dimensions. 1 Such a heart affords a typical

example of a heart dying from exhaustion, the cause of which is not
far to seek. Forced into increased energy in its movements, without
any corresponding improvement in its metabolism, the heart has

been compelled to draw upon its reserve, and when this fails death
from exhaustion speedily follows. When death occurs in fatal

systole after the administration of strophanthus, the cardiac muscle
is found to be acid and to be so profoundly modified that it passes

at once into a state indistinguishable from that of rigor mortis,—
it is fatally poisoned. On the other hand, when a minimum
lethal dose is administered the contractility of the heart is not

abolished, and the myocardium still remains neutral or alkaline to

the last.
2

It has been claimed that strophanthus is not cumulative. As we
have just seen, it may be injurious or even fatal without warning,

and from this point of view there may be worse things than the

warning we get of approaching saturation from those symptoms
we are accustomed to ascribe to accumulation.

It has also been claimed that the absence of any action on the

arterioles is to be reckoned to the advantage of strophanthus in

those numerous cases in which vascular stimulants require to be
conjoined with digitalis to prevent any untoward rise of blood-

pressure. But apart from those evils already referred to, which
are caused by this absence of action on the arterioles, we know
that though improvement in the cardiac metabolism is the one
thing needful in all cases of heart-failure, it is of paramount
importance in the class of cases just alluded to, because in them
the heart-failure is due to the inability of the heart to cope un-
aided with the obstacles opposed to the exercise of its function.

The employment in such a case of a drug like strophanthus, whose
action is to stimulate and exhaust the reserve energy of the heart,

must tend still further to enfeeble that organ, and persistence in

its use must be most damaging to the integrity of the organism.
On the other hand, the judicious combination of vascular stimu-
lants with so powerful a cardiac stimulant as digitalis enables us

so to regulate the blood-pressure as to keep it equable and
efficient throughout the whole cardiac cycle, to the manifest
advantage of the cardiac metabolism, and this, too, without
any risk of the blood-pressure ever becoming so high as to be
injurious.

The action of strophanthus is thus, like that of all its congeners
of the Apocynacese, that of a cardiac poison, and not a cardiac

tonic. In large doses—though from the energy of the drug such
doses may be really small—it forces the heart into a fatal systole.

In smaller doses it stimulates the heart to increased action, and

Fraser, op. cit., vol. xxxvi., part 2, p. 419. Ibid.
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by calling on its reserve of energy without improving its metabolism

it causes death in diastole from exhaustion, and the more feeble

the heart is the greater the risk attending this peculiar action.

Strophanthus may occasionally be of use in cases of ruptured

compensation, but any assistance which it gives is at the expense

of the cardiac reserve, and the patient is only saved from serious

disaster by the benefit he has derived from rest, warmth, and

nutritious food,—that is, by the improvement in his environment

generally.

Strophanthus is thus at all times an uncertain and dangerous

drug to employ, and one entirely unworthy of being called a

remedy.

It is quite otherwise with digitalis. This drug does not act by

calling on the reserve of cardiac energy ; but by improving the

metabolism of the organism generally, and especially of the myo-

cardium, it adds to this reserve, and aids any improvement in the

environment, not only to tide over a temporary disability, but

also to restore the myocardium to such a condition of comparative

health as will enable it to withstand all the deteriorating influences

to which it may be exposed.

It is difficult to conceive a greater contrast than that which

subsists between the action of these two drugs, and the more

carefully the actions of both are considered, the more markedly

these differences will be found to be accentuated.

The President said he would be glad to hear any remarks from

Members present on this most important communication on the

action of digitalis and strophanthus on the heart.

Br Graham Brown said he rose simply to say he was quite sure

the Society wished to thank Dr George Balfour for the very able

and excellently clear statements that had been made. He was

quite sure they would recommend themselves to all who had

attempted clinically to make use of the drug.

Br James Ritchie said he rose to thank Dr Balfour for having

formulated the reasons for digitalis being so very much more
useful than strophanthus. He would have liked at the same time

had Dr Balfour given his experience of strophanthus, because it

would have been satisfactory to have heard a little more about

the cases in which that drug had been used with benefit. He
had often remarked to Dr Balfour that in cases in which he

wished to obtain a rapid action he could get it by strophanthus

much more readily than by digitalis. He found, however, that

in continuing with strophanthus he did not get beyond a certain

point of improvement, whereas by long-continued use of digitalis

he got a very marked continuous benefit, so that after months

the heart was left in an improved condition. The patient was

benefited only for the time being by strophanthus. In one class
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of cases he had not found digitalis of use, even a very distinct

disadvantage, because of its action on the bloodvessels, viz.,

those accompanied by angina, and in those cases he had found
strophanthus beneficial ; but then one had to acknowledge that

it was necessary to go on continuously with the drug. There
were certain cases, however, in which they had to go on using
digitalis continuously. He should like to have Dr Balfour's

opinion of the relative merits of the drugs in aortic incompet-
ence. From what Dr Balfour had stated to-night he felt

encouraged to go on using digitalis.

Dr Leith said he thought the Society should not allow this dis-

cussion to languish. He hardly cared himself to speak except
to express the hope that some other Members would do so. He
did not hear the beginning of Dr Balfour's statement, having been
unfortunately kept by a case as to which he had great doubt
whether he should give strophanthus or digitalis. He gave
strophanthus—he hoped he was not wrong. From what he had
heard he did not think Dr Balfour had proved his contention
at all. That he had proved some of it they might allow.

Probably digitalis was the better drug of the two, but that it was
always superior to strophanthus he thought might be doubted.
They all listened to Dr Balfour's opinions with pleasure and respect,

but even from him they could not accept statements, however well

expressed, as convincing unless supported by sufficient proofs, and
this he thought Dr Balfour had failed to give. There were many
points touched upon by Dr Balfour to which he would like to draw
attention, but he would content himself by referring to his state-

ment that single doses of strophanthus did not stimulate the heart

to contraction, but that the result of many continued doses was a

single huge contraction, which left the heart exhausted. Could
that possibly be true ? His own experience, gained at the bedside
and in the post-mortem room, supported another and more benefi-

cial action. He had seen cases in which the heart was found post-

mortem to be in a marked state of fibroid or fatty degeneration,

which during life answered admirably to every dose of strophan-
thus. He could particularly recall one case which was enormously
benefited by it. The patient had a very weak heart, and was
frequently threatened with complete cardiac failure. He improved
greatly under strophanthus, as shown alike by his subjective

sensations, the pulse tracings, and the physical examination of his

heart. It enabled him to tide over difficulty after difficulty, and
apparently kept him alive much longer than had been hoped. On
his ultimately succumbing, it was found at the post-mortem that

the cardiac muscle showed a high degree of fibroid degeneration.

Could Dr Balfour's contention be right in the light of even one
such case as this ? If the administration of strophanthus had
merely enabled the heart to contract at intervals once more power-
fully than usual, and then left it exhausted, would it not have
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injured instead of greatly assisting him ? Could he have gone on
for six weeks or two months taking a cardiac poison when his heart

was, unaided, unable to do its proper work ? He feared he must
object pretty strongly to this part at any rate of Dr Balfour's

dictum.

Dr Loclchart Gillespie said he did not want to enter into the tilt

against strophanthus, but would like to ask one question. He
did not think Dr Balfour mentioned, or only shortly, the diuretic

action of strophanthus. He thought Prof. Fraser had shown
that it had a strong diuretic action. The fact that it did not

raise arterial pressure, while, on the contrary, the diuretic action

of digitalis was largely due to increased pressure in the blood-

vessels of the kidneys, might be of great use in treating many
cases. He would ask Dr Balfour if he had found many cases

which could not tolerate very small doses of strophanthus, and
yet could tolerate digitalis, and this apart from the action of these

drugs on the heart. He had lately seen a case of weak heart with

a practitioner in town. They gave small doses of strophanthus.

After receiving two doses the patient became very sick. He
changed it to the tincture of digitalis, which was tolerated. One
got good out of strophanthus by beginning with it and carrying

on with digitalis afterwards. He did not think Dr Balfour

mentioned the cumulative action of digitalis. What was a small

dose for one patient was not small for another; and if they were

not careful with digitalis, untoward symptoms in aortic incom-

petence or other heart disease might occur.

Dr Balfour, in reply, said that he looked upon strophanthus as

so dangerous a poison that he was not disposed to recommend its

use under any circumstances. In regard to its supposed diuretic

action, he begged to remind the Fellows of the Society that in

heart affections diuresis occurred, under favourable circumstances,

without the administration of any drug whatever. In the course

of a few months he hoped to bring before them a whole series of

cases in which no drug whatever had been administered beyond a

free supply of potash water. Yet in them the pulse-tracings

would be found to show a gradual rise of blood-pressure, while

copious diuresis would be found to accompany the general

improvement of the condition. It was a mistake to suppose that

because a certain drug had been given, all the benefits that followed

were due to it alone. Strophanthus did not improve the cardiac

metabolism, and acted only by calling on the cardiac reserve. It

was therefore always a dangerous drug, and ought, he thought, to

be expunged from the Pharmacopoeia. In regard to Dr Eitchie's

notion that digitalis was not always useful in angina, angina was
only a symptom, and arose from such various causes that digitalis

could not be expected to be useful in all. When, however, it

arose from cardiac debility no drug was so useful as digitalis. It

was facile princeps. Of course, when angina occurred with a feeble
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myocardium and a high blood-pressure, digitalis had to be con-

joined with a vascular stimulant; if this were not done harm
instead of good Mould result. With this adjunct the metabolism

of the heart was improved, the debility of the myocardium
remedied, and the angina cured, as he had seen in scores of cases.

As for the cumulative action of digitalis, every drug was cumula-

tive. Even Epsom salts might be administered in cumulative doses

till they brought on diarrhoea. Digitalis was also cumulative, and

its symptoms varied with the dose. One old friend of his, an old

gentleman over 70, had a difficulty in going up even a short stair

from a slightly dilated heart. This patient took a single grain of

digitalis every night for over two years. At the end of that time

the only sign of accumulation that appeared was a bigeminal

pulse, and this peculiar symptom rarely troubled him except after

food, and chiefly after breakfast. The digitalis was stopped, but

it had done its work; and the old gentleman could now run up

three or four pairs of stairs without the slightest difficulty. He
recommended all those who had any leanings towards strophanthus

to study Fraser's papers in the Transactions of the Eoyal Society

of Edinburgh, and he thought if they did so their ideas in regard

to strophanthus would undergo considerable modification, and

digitalis, which had been gradually winning its way to the front

during the last 150 years, and was only now beginning to be

recognised as facile princeps of all cardiac tonics, would have

some chance of having its actions more carefully studied. It was

doubtful if there was another drug in the Pharmacopoeia which

was so useful. Certainly within its own range there was none more
so, nor any whose action could be more easily regulated and con-

trolled.

Meeting IX.—May 20, 1896.

Dr Argyll Robertson, President, in the Chair.

I. Exhibition of Patient.

Mr Joseph Bell showed a case of gunshot wound. His friend,

the subject of this accident, had kindly come to show his arm
;

and here also were some Eontgen photos. He was shooting

pigeons two months ago, when his rifle accidentally went off,

and he was shot in the forearm just above the wrist. There was
considerable haemorrhage from the external aperture, and con-

siderable shattering of bone. Mr Bell cut down and removed a

loose piece of the radius, put the limb into position as well as

possible with a good deal of trouble, and got it sweet. Fortunately
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it remained sweet. There was haemorrhage from the posterior

interosseous, but he plugged with iodoform gauze. It went on
absolutely uneventfully without discharge, and healed quite rapidly

and thoroughly. He thought the Society would be interested in

the fact that the patient had got fair movement of his arm.

Rotation was not quite complete, but the movement of the fingers

was perfect. It was only about a couple of months since it

happened, and it was improving in every way. Dr Dawson
Turner had taken the photos. They had not accounted for

the whole of the bullet. Some of it came away at the time of

the injury,—the fragments of which were shown. The small

pieces shown by the photos, had remained in the limb. A
considerable amount of callus had been thrown out, and the

end of the radius was broadened, notwithstanding the loss of

substance that took place after the accident. A large piece of

bone removed was shown. The patient had now a good grip with

the affected limb. About a third of the bullet was taken out, and

the rest seemed to have passed out at the time of the injury.

II. Demonstrations.

1. Dr Norman Walker demonstrated a handy method of using the

flash light in photography. He said that what he wished to

show was a powder adapted for taking photographs instantaneously.

The value of photography had been demonstrated, and this method
was exceedingly simple, and enabled one to take a photo, at any

time of the year irrespective of the weather. Like other members
of the Society, he invested at one time in an expensive apparatus

which cost a guinea. This flash light, devised by Dr Brock of

Manchester and Dr of New York, was cheap and very

efficacious. The materials were gun-cotton and this mixture

of chloride of magnesium and chlorate of potash. (Dr Walker
now applied a match to some of the powder, which had been placed

on an ordinary fire-shovel, and thus demonstrated the flash.) The
momentary flash was sufficient to take the photo. He had brought

one of the photos, to show. It did not matter although the person

who was being taken jumped. The light was held exactly over

the camera.

2. Dr A. B. Giles showed a very simple and very cheap

form of flash light apparatus. The whole cost less than

sixpence. It consisted of a longish clay pipe with a small

bowl, and having an indiarubber tube and ball attached to the

mouthpiece. The magnesium powder was placed in the bowl

of the pipe, and could thus by compression of the indiarubber

ball be blown into the flame of a spirit lamp set in front of the

apparatus.
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III. Original Communication.

ON THE TREATMENT OF INOPERABLE CASES OF CAR-
CINOMA OF THE MAMMA : SUGGESTIONS FOR A NEW
METHOD OF TREATMENT. WITH ILLUSTRATIVE CASES.

By George T. Beatson, B.A. (Cantab.), M.D. (Edinburgh), Surgeon to the
Glasgow Cancer Hospital ; Assistant Surgeon, Glasgow Western Infirmary ;

and Examiner in Surgery to tbe University of Edinburgh

.

Mr President and Gentlemen,—I have no doubt it has fallen

to the lot of nearly every one here present to have been consulted
from time to time by patients suffering from carcinoma so widely
spread or so situated that it has been quite apparent that nothing
in the way of operative measures could be recommended. Such
cases naturally excite our sympathy, but they also bring home
to us the fact that once a case of cancer has passed beyond the
reach of the surgeon's knife, our curative measures are practically

nil, and " that, whether the case advance with giant strides or with
slow and measured steps, the result is equally sure and fatal." Of
late, owing to my taking up the work of surgeon to the Glasgow
Cancer Hospital, I have seen a considerable number of such cases,

and an opportunity has been furnished me of working out a line of

treatment which I am not aware has been as yet tried by others,

and which is founded on a view of the etiology and nature of cancer
which is entirely opposed to the local parasitic theory of the disease,

and which seems to me to offer a more reasonable explanation of

it. As these inoperable cases of cancer may be arranged into two
groups—first, those which have been operated on, but in which,
sooner or later, there has been a recurrence, or, as it should perhaps
be better expressed, a reappearance of the disease ; and, secondly,

those in which no operation has been attempted, but in which,
when they first present themselves, the disease has progressed so

far that no local removal could be attempted—I shall bring for-

ward three cases, one of which is illustrative of the first group,
and the other two of the second.

The first case, then, that I wish to bring under your notice is

that of Elizabeth B., who consulted me on 11th May 1895, at the
Glasgow Cancer Hospital, bringing me the following letter :

—

" 37 Apsley Place, 6th May 1895.
" Dear Dr Beatson,—The bearer, Mrs B., is, and has been suffering, I fear,

from a malignant breast. She has been in the Royal Infirmary before she
came to me. My own opinion is that nothing can be done for ber ; but as she is

a woman of great courage, you might have a look at it for my sake, and per-
haps you can order her something in the way of dressing. Even this little will
be accepted by her as a great deal.—With kindest regards, yours very truly,

"James W. Wallace."

The history she gave me was that she was 33 years of age,

married, and the mother of two children, the oldest 3 years of age
u
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and the youngest 15 months. She nursed both of her children

for ten to twelve months, chiefly on the left breast, the first child

entirely so, as the right breast suppurated for two or three weeks.

While nursing her first baby she observed a small hard lump at

the outside of her left breast, and as it was painless and did not

increase in size she took no further notice of it. It was only when
her second baby was born twenty months later that she became
aware it was increasing. She nursed the child on both breasts

notwithstanding, and it was not for ten months, by which time the

tumour had grown a good deal, that she weaned the child and
sought advice at the Glasgow Royal Infirmary. In January of

1895 she was admitted to that Institution, and the journal report

states that an examination shows the left mammary gland to be

a little more swollen than the right one, and to present a hard and
nodular appearance. In its centre is felt a large mass, measuring

5 in. across and 3^ in. in vertical diameter, while small nodules

from this infiltrate the skin around. About 2 in. upwards and to

the left of the nipple is seen an ulcer 1 in. in size, two nodules

about the size of beans bordering on the extreme left of this ulcer.

Patient appears to be strong, healthy, active, and robust.

On 25th January 1895 she was operated on. The Hospital

journal says that the left breast was excised, a large area of skin

free of tumour being taken away. The axillary glands were

removed, also a considerable part of the pectoral muscle which
appeared to be implicated. A plastic incision was made parallel

to the trunk to allow of the edges of the wound being approxi-

mated. Patient seems to have made a good recovery, and to have

left the Infirmary towards the beginning of March with the wound
almost healed. About a month after she had gone home, that is,

within three months of the operation, she noticed that the wound
had opened, that a little discharge was coming away, and that pain

of a shooting character had developed. She observed, also, that a

hardness was growing at the side of the scar, and so she returned

to the Infirmary for advice. She was there told that she should

come into the Hospital again. She was readmitted for a few days

and then discharged, as it was thought that an operation would be

useless. The journal report is as follows :

—

" 2Sth April 1895.— Dismissed. General involvement of whole

scar by large tumours, cancerous in nature, to remove which

entirely was thought impossible. Adherent axilla and chest walls.

One of the wounds from the recurring secondary tumours has

given way, and there is now an ulcerated surface."

Such, briefly, was the outline of her personal history as detailed

to me. On questioning her, nothing could be elicited in her family

history that showed any hereditary tendency to cancerous disease.

On 11th May, at the time she presented herself to me, the local

condition for which she sought advice was as follows :

—

On the left side of the thorax there is seen a very extensive
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cicatrix in the situation of the left mamma, which has apparently

been entirely removed. The scar extends from the middle of the

axilla to within 11 in. of the xiphi-sternum. It is irregularly

curved in aspect. Above the centre of scar is a cicatrizing area,

which had broken out after the operation in January last. This

is now granulating and seems healthy, but immediately below, and

arching over centre of the long scar, is a mass of recurrent tumour,

hard and nodular, with much thinning and discoloration of skin.

This mass is curved in shape, about 1\ in. broad at its broadest

part, and about oh in. in length. There are other nodules in the

cicatrix as far back as the axilla. Four inches lower down there

is the linear cicatrix of a plastic operation, made apparently to

allow of the sliding together of the edges of the operation wound.

No enlarged glands felt in axilla or above clavicle, but there is a

distinct tumour of the left lobe of the thyroid gland, with some
enlargement of the isthmus. This, however, she said had been

present as long as she can remember. Eight breast and axilla

were free of any disease. Patient's weight was 9 st. 9 lbs. She
looked pale and careworn, and when questioned admitted she felt

ill, and was quite unable for her household duties.

From the clinical history she had given me, and from the local

condition present, I had no doubt that the case was one of carci-

noma, a diagnosis that was subsequently confirmed by our patholo-

gist, Dr E. M. Buchanan, who reported as follows on a portion of

tissue taken from the ulcerated surface above the line of the

cicatrix :

—

" The portion of tissue from the case of Mrs B. is typically

cancerous. The cellular elements predominate over the stroma

very largely."

The question that had to be decided was whether anything

further could be done for the case. As regards local removal, I

was quite at one with the opinion already expressed at the Eoyal
Infirmary that it was unjustifiable, because the prospects of

complete eradication of the cancerous material were not good, and
previous experience had shown me that in young patients, such as

the present, the attempt is seldom successful, and, indeed, some-

times seems to hasten the progress of the disease, which assumes
an acute and fulminating form, most disappointing and disastrous.

Failing, then, local measures, could the disease be attacked in any
other way, and by any other channels ? To answer this last, it is

necessary, Mr President, that I should put before you views that

I have for some time held as to the etiology or cause of cancer

generally, but more particularly of that of the female mamma.
Before, however, doing so, I think it will be advantageous that I

should very briefly lay down what I consider is the present state

of our knowledge of carcinoma or cancer, so that I may make it

quite clear what I mean by that term, and that there may be no
difference of opinion as to what it is we are discussing. Well, I
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think I put the case fairly when I say that there are certain points

in carcinoma on which we are all agreed, and others on which there

is great diversity of opinion. I think we are all at one on the

following :

—

1. That carcinoma is a tumour taking origin in epithelium, and
having an epithelial structure.

2. That the essential feature of the disease is the continuous and
excessive growth of this epithelium, which invades the surrounding
tissues, spreads along the lymphatic vessels, passes from one set of

glands to another, and eventually forms deposits in distant organs

and parts of the body.

3. That once this proliferation of epithelium has begun, nothing
that we know of has the power of arresting it.

4. That if a microscopic section of a carcinoma is made suffi-

ciently thin and stained, certain special cells are observed, which
cells, although not fulfilling the role of Lebert's specific cancer-cell,

are yet sufficiently characteristic of the disease, and are now known
as " cancer-bodies."

5. That clinically it is a matter of common observation that the

younger the patient the more rapid the cell proliferation, and the

more quickly fatal the disease ; while in many old persons cancer

assumes the atrophic or withering form from fatty degeneration

and absorption of the epithelial cells, little more being left than a

mass of fibrous tissue, with here and there a few cells surrounded
by granular debris.

6. That cancer kills either by septicaemia from absorption of

unhealthy products, or by haemorrhage, or by interference with the

function of some important organ.

7. That in our present state of knowledge of the nature and
etiology of cancer, that the best treatment we can offer our patients

is the complete removal of the disease by the surgeon's knife, and
that the aseptic surgery of the present day allows this to be done
more freely than heretofore, so that very extensive operations are

performed nowadays.
There is, however, not the same unanimity of opinion on the

two following points in connexion with cancer :

—

1. As to the purely local origin of the disease.

2. As to the interpretation to be put upon the structures known
as cancer-bodies.

Taking the first point, we find, that some hold that the carcino-

matous growth has a purely local origin—starts, in fact, from an
irritation developed locally, and that, if that irritation and its effects

are freely removed, the patient is cured (Hutchison). Others,

again, teach that carcinoma, though an affection of the solid tissues,

as shown in the local cell proliferation it causes, is really a blood

disease, and that the tumour is only a local manifestation of a

blood affection (De Morgan). Lastly, there is what I may term a

third school, who hold that there is a certain state of the system or
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of the tissues in which a local injury, such as a blow, will start a

carcinoma of the part, and without this local irritation a cancer

will not develop (Paget).

Coming next to the interpretation to be put upon the cancer-

bodies, a large number of observers, and amongst them men of the

highest standing, look upon them as inter-cellular organisms of

the nature of coccidia, or psorosperms, as French authors call

them, and they regard them as the cause of the cell activity and
proliferation characteristic of cancer. One distinguished member
of this Society, Dr Eussell, has brought out the fact that these

cancer-bodies can be particularly well displayed by fuchsin stain-

ing, but, if I remember correctly, he looks on them as closely

related to the yeasts. Others, however, are not satisfied as to the

parasitic nature of these cancer-bodies. They explain them as

arising from the embedding of leucocytes within certain of the

cells, or, as Klebs puts it, from the fructifying influence of the

leucocytes upon them ; while others, again, think that they are

simply epithelial cells undergoing vacuolation in the course of

what is evidently a mucoid degeneration. I confess that of late

this latter has been my own feeling.

I must now ask you to allow me briefly to mention to you what
has led me to modify still further my views about these cancer-

bodies, and also to lean to an explanation of the exciting cause of

cancer that is quite opposed to the parasitic theory of the disease.

I shall do so as shortly as I can.

It is just twenty years ago that I was asked to take medical
charge of a gentleman whose mind was affected, and I went to

reside with him at one of his estates in the West of Scotland.

My duties were at times exciting, but never onerous, and I had a

good deal of leisure to myself. I thought it would be a good
opportunity of writing my M.D. thesis, and, after consideration, I

decided I would take up the subject of lactation. What suggested
it to me was the weaning of the lambs on a large adjoining sheep
farm soon after I went down to my patient. Accordingly, I com-
menced to work at it, getting all the practical information I could
about it from the farmers and shepherds round. At that time,

however (1876), cerebral localization was being much talked about,

and I took up the disease sturdy in sheep instead, as there were a
good many cases of it just then. I yet, however, elicited the fol-

lowing points in connexion with lactation that struck me as of

great interest :

—

1. I found that the secretion of milk, though undoubtedly affected

by the general nervous system, had no special nerve supply of its

own to control it. Neither section of the sympathetic nor of the
spinal nerves seem to influence it. The erectility of the nipple is

affected by cutting the latter, but nothing more.

2. It was clear to me that the changes that take place in the
mammary gland in the process of lactation are almost identical, up
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to a certain point, with what takes place in a cancerous mamma.
We have, under both these conditions, the same proliferation of

generations of epithelial cells which block the ducts and fill the

acini of the gland, but in the case of lactation they rapidly vacuo-

late, undergo fatty degeneration, and form milk, while in the

carcinoma they stop short of that process, and, to make room for

themselves, they penetrate the walls of the ducts and the acini,

and invade the surrounding tissues. In short, lactation is at one

point perilously near becoming a cancerous process if it is at all

arrested.

3. I learnt this very remarkable fact, that it is the custom in

certain countries to remove the ovaries of the cow after calving if

it is wished to keep up the supply of milk, and that if this is done

the cow will go on giving milk indefinitely. This fact seemed to

me of great interest, for it pointed to one organ holding the control

over the secretion of another and separate organ, and thus explained

the absence of that distinct nervous control that I pointed out as

characteristic of the mamma. Of course, the close intimacy

between the ovary and the mamma is well known to all of us, as

seen in the absence, as a rule, of the menstrual function during

lactation, but I certainly was not aware until then that it was of

the nature that it would seem to be, and almost of a distinct

control. In our country farmers have not gone the length of

spaying cows, as in Australia, but they attain the same end of

having a continuous supply of milk by getting rid of all ovarian

influence in another way. We know that during pregnancy the

ovary is, as a rule, functionless,—that is to say, we have not the

indications of its activity in the shape of the menses, and it would

seem to be in its turn brought under the control of the pregnant

uterus. Farmers knew that their cows after calving usually begin

to menstruate every three weeks, and that with the establishment

of this function the mammary secretion gradually lessened. They
also knew that during the nine months the cow carries her calf she

did not menstruate, so to prevent menstruation and lessened milk

they put the bull to the cow usually two or three months after the

calf is born and when the milk secretion is becoming lessened, the

result being that with pregnancy the secretion ceases to lessen and
remains copious.

I need hardly say that, though I temporarily abandoned the

subject of lactation for my thesis, I did not lose sight of the facts

above mentioned, for they seemed to me to point to influences at

work in the human system that had not as yet been generally

reckoned with or recognised. Above all, I was struck with the

local proliferation of epithelium seen in lactation. Here was the

very thing characteristic of carcinoma of the breast, and, indeed,

of the cancerous process everywhere, but differing from it in that

it was held in control by another organ, and could either be arrested

by that organ altogether or continued to a further stage, where
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the cells became fatty, and passed out of the system not only in an
innocuous but nourishing fluid—milk.

Now, gentlemen, I think I am correct in saying that the spirit

of modern pathology is this,—that all pathological changes are

merely modified physiological ones, that there is no essential

difference between the two, and that a knowledge of the forces

controlling the one may sometimes give us a clue to the other.

I often asked myself,—Is cancer of the mamma due to some
ovarian irritation, as from some defective steps in the cycle of

ovarian changes ; and if so, would the cell proliferation be brought
to a standstill, or would the cells go on to the fatty degeneration
seen in lactation were the ovaries to be removed ? For an answer
to these questions I felt I must wait ; but, on settling in practice

in Glasgow in 1878, I determined to look further into this point of

the control the ovaries seemed to have over the function of lacta-

tion. Accordingly, I obtained at the end of 1878 a licence for

performing the experiment of removing the ovaries from suckling
rabbits. Through the kindness of Prof. M'Kendrick, I was able

to carry my experiments out at the University laboratory. Time
will not allow me to go into them in detail, but I may say that the
three cases I tried all confirmed the fact. As long as the young
ones were at the breast the milk supply continued, and when
eventually they were taken away the milk supply ceased ; but the
creatures increased very much in size, and post-mortem examina-
tion revealed that this was due to large deposits of fat around the
various organs, and above all in the lumbar region, where there

were masses of pure adipose tissue, showing that the secretion of

milk was still going on, but, not being discharged by the usual
channels, was deposited in the various tissues of the body as fat.

In the year 1882 a case of uterine cancer, unsuitable for local

removal, came under my care, and I thought I would try on it

the effect of removal of the tubes and ovaries, as she was willing

to submit to any operation. I found, however, on performing
abdominal section that the disease had extended so much into

the broad ligaments that a satisfactory removal of the appendages
could not be accomplished, and I abandoned the operation. She
made a good recovery from the laparotomy, so that no harm was
done by it ; and she died some months later, I was told. With
this single attempt to put my views to the test I was for a time
content, as I was very unwilling to do anything of the nature of

experiments on my fellow-creatures. Further, with the rise and
progress of bacteriology, I began to share in the hope that in this

quarter a solution of the true nature of cancer would be found
;

and, with the announcement of the so-called cancer-bodies now
generally recognised, I began to think less and less of my ovarian
theory of the origin of cancer.

On taking up my work at the Glasgow Cancer Hospital, which
I may say has been established not only for the treatment of
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cancer in all its stages, but also for the pathological study of the

disease, I felt that the position of matters was that our present

state of knowledge has nothing better to offer than the surgeon's

knife for the cases where the tumour was limited and could be

thoroughly removed ; but that in inoperable cases, if the so-called

cancer-bodies were not parasites at all, but merely cells under-

going mucoid degeneration, it was possible a free administration

of thyroid extract might influence the growth, and work through

time a cure. Failing this, I thought I might follow up my old

line of reasoning, and in cases of advanced carcinoma of the

breast in young patients see what effects the removal of the tubes

and ovaries would have on the progress of the cancerous growth

in the way of arresting the cell proliferation and converting the

cells into fatty matter.

Although the breast had been removed, this was the line of

procedure I decided to adopt with Mrs B., and accordingly on

11th May she was put upon the thyroid tabloids. They were

pushed until their physiological action was made apparent ; but,

as no appreciable change wras seen in the diseased condition at

the end of a month, I put it to her husband and herself as to

whether she should have done the operation of removal of the

tubes and ovaries. Its nature was fully explained to them both,

and also that it was a purely experimental one, but that it could

be done without risk to life ; and that, if it should have no effect

on the cancerous process, it would cause her no increase of

suffering. She readily consented that I should do anything

that held out any prospect of cure, as she knew and felt her case

was hopeless. On 15th June I operated, and removed the tubes

and ovaries on both sides. The right ovary seemed healthy ; the

left one was somewhat cystic. Subsequently there was some

little trouble with the action of her bowels ; but she made a good

recovery, and on 28th June was sitting up. No local application

was made to the diseased areas on the thorax. They were simply

kept clean with boric lotion, and dressed with protective and boric lint.

On 12th July the administration of the thyroid tabloids,

three daily, was resumed, as I felt that, though I hoped by my
oophorectomy to arrest the cell proliferation and favour perhaps

fatty degeneration of the cells, there was present such a large

amount of cancerous material that a powerful lymphatic stimulant

such as thyroid extract might be useful.

On 19th July, about five weeks after operation, an examination

of the diseased areas on the left side of thorax showed, as the

Hospital report slates, undoubtedly a marked change compared

with their condition some weeks ago. The larger mass of disease

is much less vascular. It is also smaller, flatter, and altogether

less prominent, and the same may be said of all the other

secondary foci of disease. The tissues around are also softer and

more pliable.
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On 1st August it is noted that the local improvement continues,

and that the measurements of the largest area of disease are

—

length, 2§ in. ; breadth, 1| in. ; while the depth is hardly
appreciable. The colour is a dull yellowish-white, and the

vascularity slight. There are five small nodules in the axillary

region, which are also diminishing in size and vascularity, though
perhaps not so much as the larger growth. Patient's general

health and nourishment are satisfactory ; and, as she is an
intelligent and reliable woman, and interested in her own case,

I allowed her to go to Bridge of Allan for a change, and asked
her to report herself from time to time. This she did, and,

without going into a detailed account of her condition on each
visit that she made, I may say that the local improvement
continued, and my note on 12th October, just four months after

the operation of oophorectomy, was as follows :
—

" On examina-
tion of the left breast the condition of the tissues is favourable.

The most remarkable feature of the case is the yellow fatty look

that the former thick bar of cancerous tissue above the scar of

the incision for removal of the breast presents. It is to my
mind the most striking feature of the case. The cancerous tissue

has been reduced to a very thin layer, and is in no way raised

above the surrounding skin. In fact, the whole surface is smooth
and level, and to the naked eye it seems as if the skin at this

part had a yellow look. So distinct is this that one could easily

trace out the outline of this yellow-coloured tissue. At places

the surrounding skin seems pushing its way into the yellow mass,

and the processes of bluish cicatricial tissue are to be noted.

The yellowish nodules at the axillary end of the incision are still

apparent from their colour, but they seem thinning out. The
whole of the tissues on the chest wall are more movable, and the
surrounding skin has a clear and healthy look. The scar of the

former ulcer above the mammary excision cicatrix is sound, and
no new nodules are at present observable. Patient expresses

herself as feeling very well, and looks so. She is taking four

5-gr. tabloids of thyroid extract daily."

I need not trouble you with any further detailed account of this

patient than to say that eight months after my operation all

vestiges of her previous cancerous disease had disappeared, and
that I am able to show her to you to-night with a sound
cicatrix and healthy thoracic tissues, and that she is apparently
in excellent health.

The next case that I wish to bring under your notice is that
of Margaret R, set. 40, married, no family, who was admitted to

the Glasgow Cancer Hospital on 2nd September 1895, suffering

from a large tumour of right mamma. It had existed to patient's

knowledge for five and a half years, and had not been operated
on. Her family history was satisfactory, and personally she had
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been a very healthy woman all her life. She began to menstruate

at 13 years of age, and the menses still continue. At present

they come every three weeks.

The account she gave of the appearance of the tumour was

that it followed an injury five and a half years ago, that at first

it grew very slowly, but that it has increased much more rapidly

since she sustained a blow on it from a door nine months ago.

Further, she has had continual pain in it as well as in the neck,

the pain passing through to the back. It comes on more severely

at times, and is of a shooting nature, and at nights keeps her from

sleeping by its severity. She has got thinner, but has not felt

specially ill or weak.

Her condition on admission, as noted in the Hospital journal,

is as follows :—She is pale and worn-looking, and gives the

impression of being a nervous and emotional woman. Locally

the right breast is occupied by a large tumour, which involves

the whole organ, save its extreme lower margin. The tumour is

densely hard, but uniformly so, and more or less rounded and
smooth. It is adherent to the skin over a large area, this skin

being infiltrated and reddened. The mass is somewhat tender.

At its upper part there is a distinct cutaneous nodule about

half an inch long and one-fifth of an inch broad. The tumour is

not fixed below, though there is no great freedom of movement.

The skin around the breast, especially at its lower part, shows

congested vessels, and is apparently hyperemia The nipple is

retracted and fixed. In the axilla there are a number of enlarged

hard glands rather deep and fixed. The pectoral fold running up
to axilla is slightly thickened and indurated. In first interspace

some small shot-like nodules are felt under the skin. Also over

the clavicle under the skin there are quite a number of them, and
they give a rough feeling to the surface of the bone. In the

supra-clavicular space, and in the posterior triangle of the neck,

there is a wide infection of the lymphatic glands—one especially

hard and fixed mass lying slightly above the clavicle. Numerous
enlarged glands can be traced as high as the lobe of the right ear.

On left side, in anterior triangle of neck, just above inner

end of clavicle, there is a small, hard, enlarged gland. There is no

oedema of arm, but patient complains of almost constant pain

down each side of the arm, and of pain in the neck. Left breast

and axilla seem normal. ISTo secondary deposits can be detected

in any of the organs of the body. The only suspicious point is

that the percussion-note over and just below the right clavicle is

impaired, while, anteriorly and posteriorly, the RM. is somewhat

prolonged and hard at apex, and a slight creaking and grating

can be heard. Otherwise the lungs arc normal.

I learnt from her that she had recently applied for admission

to one of our local infirmaries, but had been refused, as the

surgeons who saw her considered that nothing in the way of
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operation could be done. I was of the same opinion, for the

disease was evidently carcinoma, an opinion subsequently verified

by Dr Buchanan microscopically, and any attempt to locally

remove the disease would be futile, I considered ; but after what
I had observed in the previous case related to you, I was not

without hope that something might be done to retard the progress

of the disease, although, from its great extent, as compared with
Mrs B.'s case, I was not so sanguine of success. However, I

admitted her to the Hospital. What I looked on as the un-
favourable feature of the case was the implication of the glands,

not only in the neck, where there was a hard and irregular chain

of them, matted together and quite fixed, running up the posterior

border of the right sterno-mastoid, but also in the axilla, where
there was a deep and immovable mass of them. After admission
she had to have half-grain pills of opium for the pain, which
seemed severe. I put before her the question of the removal of

the tubes and ovaries in her case, but she could not bring herself

to submit to an operation which I could advise her to undergo as

regards the risk involved in it, though not able to promise her
with certainty a successful result in the matter of cure. Another
point that made me not very keen in urging the operation was
that I found she was a woman of highly nervous temperament,
and rather addicted to alcoholic excess. After her admission, quite

a month elapsed without anything being done. During that time
it was clear that the disease was extending, as the journal of 30th
September says— " Extension of disease is seemingly rapid "

; and
again on 2nd October it is noted that " the skin over the prominent
nodule above the centre of the upper margin of the tumour is

reddened, and that downwards and inwards, diagonally from the

nipple, there is another nodule of smaller size ; while on outer

side of breast, on and beyond the margin of the tumour, lying in

an area of congested skin, there are nine separate and distinct

small nodules in and just under the skin, the size of peas or small
shot. In the right axilla were three cutaneous nodules, and the

deep mass of hard fixed glands ; while below the centre of the

right clavicle was an irregular mass of enlarged glands evidently

growing quickly. Above the clavicle in the anterior and posterior

triangles of the neck are the glands much enlarged and matted
together, and extending in front of and behind the sterno-mastoid

as high as the angle of the jaw. On the left side of neck there is

present a small adherent nodule between the tendons of insertion of

the left sterno-mastoid and an enlarged left supra-clavicular gland."

At this time she felt she was not improving, and consented to

my doing anything that I thought would benefit her condition, so,

on 3rd October, I removed her tubes and ovaries. The operation

was not an easy one, as the uterine annexa were very adherent,

thickened, and altered in appearance as well as in situation, the

ordinary anatomical arrangements of the parts being quite
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obscured. The after-progress of the case was, however, unin-

terrupted, and at the end of three weeks she has completely

recovered. The journal note of 12th October says that it is

evident that the cutaneous surface of the tumour is less vascular,

the red blush which covered it entirely being very noticeably

diminished, while on 14th October it is remarked that to-day

patient states very emphatically, of her own accord, that " she

feels in a different world," the pain in her breast being so much
easier as to be almost gone. She says, too, that she moves her

neck more freely and with less pain. In confirmation of the

diminished pain, the matron stated that she slept well at night,

and had not required, any opium since the operation. On 14th

October she commenced to take two 5-gr. thyroid tabloids twice

daily, as I decided to follow strictly the mode of procedure

in Mrs B.'s case. On 9th November, five weeks after the

operation, it is noted that the mass above the clavicle certainly

seems smaller and less fixed, the neck being now moved freely

in any direction. Diminished size and vascularity in the breast

tumour are admitted by all who have watched the case to be

apparent, though slightly marked, while the nodule at upper

zone of breast is superficially distinctly less, and has a yellowish

dull colour, quite different from its former glazed and red appear-

ance. On 3rd December, two months after operation, the above

nodule, as it continued to show decided atropine changes, and to

shrink, was removed under cocaine, so that it might be examined
by the pathologist to the Hospital, Dr E. M. Buchanan. The
journal report continues :

—" There is now a striking difference

in the size of the tumour of the right mamma as compared with

its former state, and over the inner and upper parts of the tumour
the skin is becoming freer, and can now be pinched up, though it

is still distinctly thickened and infiltrated. Formerly it was
quite impossible to grasp it at all, so firmly was it adherent to the

tumour." The patient's progress was unfortunately interrupted

by a septic suppuration which followed the excision of the nodule

under the cocaine, and on 9th December I had to open an abscess

over the shoulder, the scar of which can still be seen anteriorly.

After this she got on well, and the spot where the nodule was
excised cicatrized soundly, and can now be seen quite healed.

This I thought interesting, as cutting out a nodule from a

cancerous breast is very apt to leave a sore that refuses to heal,

and even fungates. The report, from the pathologist, of the

microscopic appearances of the excised nodule was that there was

a great increase in the stroma, and that the epithelial cells were

undergoing marked fatty degeneration—in other words, that there

was a more cicatricial condition of the tissue, such as we see in

the cases of atrophic or withering scirrhus mamma?.
On 10th January Mrs R was allowed to leave the Hospital

to go to the coast for a change. I am afraid that while absent
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she did not take that care of her health that I should like, and
was remiss in taking her tonic and her thyroid tabloids, and on
her return on 25th February, although looking well in herself, I

did not consider the local condition so satisfactory, the glands in

the neck being more attached to the skin, larger, redder, and
more fixed. Over clavicle an increase of infiltration is occurring,

while in axilla some fresh small nodules have arisen. The breast

itself seems more adherent again to the skin, and redder, and the
outlying nodules larger.

On 2nd March I readmitted her to the Hospital, as I was
satisfied she was not doing justice to herself outside, and was not
allowing the remedial measures that had been employed to have
a fair chance. She was kept in bed, and three thyroid tabloids

administered daily. Under these measures she improved gradually

and seemed to be free of pain, sleeping well without any opiates.

On 7th April there is noted the increased size of the nipple of

the right breast. It is of a pale pinkish colour, somewhat glossy,

is like a raspberry in shape, and about four times the size of the

left nipple. It now stands out prominently from the centre of

the tumour, while formerly it was sunken and retracted.

I have brought this patient before you to-night, not putting
her forward as a case that is cured, but simply as illustrative

of the changes that were noted in Mrs B.'s case, but have now
entirely disappeared in her. Thus, in the enlarged supra-clavicular

glands you will, if you examine them closely, note the areas of

yellowish-white coloration, which indicate, I consider, the presence
of fatty degeneration, a condition present in the cancerous masses
in Mrs B.'s case before they eventually disappeared. The same
can be seen in several of the nodules in the vicinity of the breast,

and recently one of them, just above and to the right of the
nipple, broke, and has left a yellowish scab with a subjacent ulcer.

A comparison of the two casts of the right mamma taken at

intervals of five months shows the difference in the size of the
mammary tumour at the two periods. Altogether, I am inclined

to think that the disease is in a more quiescent stage, and gives

some indications of a possible cure.

The last case I wish to bring under your notice is that of

Margaret M., set. 49, unmarried, who was admitted to the Glasgow
Cancer Hospital on 2nd December 1895. She sought advice for a

large sore of the left breast, but, as you will see, the left breast

has been entirely eaten away, almost as if it had been removed
by operation, but she assures me that nothing was ever done to

it, and that she had had no advice about it until she came to the
Hospital. The disease seems to have existed for six or seven
years, and to me one of the remarkable features about it is that
it has remained so localized, none of the adjoining glands being
apparently as yet involved, and no evidence of any secondary
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deposits in any organs of the body. I was at first inclined to

think it was possibly a tubercular ulcer we had to deal with, but

the removal of a portion of tissue from the margin and its exa-

mination by the pathologist showed it to be "typically cancerous."

The report adds, " There is no evidence of tuberculosis."

As the menopause had occurred with her two years previously,

I was not prepared to at once remove the tubes and ovaries, and
thought it might be a case where the thyroid tabloids might be

alone administered with the view of seeing what effect they would
produce, and whether under their administration any of the vascu-

lar diminution and atrophic changes seen in the other cases would
be seen. Accordingly, the sore was got into as healthy a condition

as possible, and on 7th February, when it was clean in its deeper

parts, and even showed at places some attempts at cicatrization,

the administration of the thyroid tabloids was commenced, and
they have been continued since, being pushed to their full physio-

logical effect. During the three months they have been taken I

cannot say that I observe any marked effect on the sore. The
indurated and infiltrated borders are apparently unaltered, and
show no diminished vascularity, while the ulcerated area has

increased below and seems extending. By itself thyroid extract

seems to have little effect on the cancerous process, and the ques-

tion I consider that is opened up by this case is, whether in the

light of what has been observed in the other cases I should see

whether the removal of the tubes and ovaries in this case would
be of any service. I am satisfied that it would be a mistake to

attempt the local removal of the sore. I am not so sure, if my
view that ovarian irritation may be the exciting cause of cancer

is correct, whether it would not be right, even though the meno-
pause has set in, to see what effect the removal of the uterine

appendages would have. If this is done, and the Society desires

it, I will gladly read a note of the case at some future meeting

and show the patient.

Gentlemen, although I have already trespassed very considerably

on your time, I am going to ask you to bear with me while I place

before you what I believe to be the interpretation of the changes

seen in the two cases I have brought under your notice this even-

ing. The conclusion I draw from them is this, that we must look

in the female to the ovaries as the seat of the exciting cause of carci-

noma, certainly of the mamma, in all probability of the female

generative organs generally, and possibly of the rest of the body.

1 have felt for some time that the parasitic theory of cancer is an

unsatisfactory one in many ways, and that in directing all our

energies to working it out we are losing time and searching for

what will never be found, simply because it does not exist.

Further, and bearing on this point, I think we are perhaps in

error in assigning to the nervous system the entire regulation of
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the metabolic changes in the tissues of the body. I am satisfied

that in the ovary of the female and the testicle of the male we
have organs that send out influences, more subtle it may be and

more mysterious than those emanating from the nervous system,

but possibly much more potent than the latter for good or ill as

regards the nutrition of the body, and, undoubtedly, whatever

cancer may be, it is very generally admitted that it is a disease of

the nutrition of the part affected.

To make clear to you how I think the ovaries may be the

exciting cause of carcinoma in the female, 1 must ask you for a

moment or two to consider reproduction as it takes place in the

lowest animals and in the human body. In the former we have

no special cells or organs for reproduction. If a hydra is cut into

a number of portions, each portion will develop into a separate

and complete hydra, as Trembley showed more than a hundred

years ago. This would seem to indicate that all the cells of the

creature possess equally the reproductive power. As we get

higher in the scale of life, the principle of division of labour comes

into play, and in the human body there is seen at an early stage

of development the arrangement of the cells of the body into

separate layers, and subsequently the differentiation or specializa-

tion of these cells into separate organs and tissues. In other

words, these cells become of a higher type. But there is one very

definitely marked-off group of cells which retain their primitive

condition, and do not specialize into a higher kind of cell—I refer

to those whose function it is to reproduce the species. In no way
dissimilar at first, they are separated off to form either ovary or

testicle as the case may be, and through their agency the continua-

tion of the race is assured. In the ovary we have well demon-
strated the active proliferating power of these cells, for from it

are derived several epithelial formations—viz., the surface epithe-

lium of the ovary, the epithelium of the Graafian follicles, and the

cells of the ovary that we speak of as ova.

Now, I consider, comes in this very important question—When
these reproductive cells are set aside for this one function, do they

take away from all the other cells of the body their reproductive

power, leaving them only the ability to form the special tissue for

which they are intended, or do these cells still retain their repro-

ductive power, but have it kept in check and control by the ovaries

as long as these organs are healthy ? I am inclined to the latter

view, though I am aware that it is not in harmony with Weis-
mann's teaching on heredity, which would have us believe that

there is a very definite distinction between the somatic and germ
cells, the latter being handed down in unbroken continuity from

parents to offspring, and having nothing whatever in common
with the somatic cells, they simply having, as it has been very

well put, only board and lodging in the human body. 1 have
never felt sure of Weismann's theory. It is no doubt ingenious
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and attractive ; at the same time it is quite possible that this

doctrine of absolute continuity of germ plasma may be incorrect,

and, if at variance with what is observed in disease, it shows it to

be faulty in a very important respect.

Going, then, on the assumption that the ordinary cells of the

body have not lost their reproductive force, but that this latter

is held under control by the healthy ovaries, which are simply

masses of germinal epithelium, I can conceive it quite possible

that any altered secretion of these organs, or any morbid condition

of them, might so affect the other cells of the body as to

allow their latent reproductive power to come into play, and

thus confer on these cells the active proliferating powers of the

germinal epithelium. And this is what at present I am inclined

to think does take place, and that cancer consists in the epithelium

of the part affected taking ou the active proliferation which is

the marked characteristic of the germinal epithelium; and,

though I am not yet in a position to assert it as demonstrated

absolutely, I have the belief that the special cells seen in sections

of cancer, and known as cancer-bodies, will eventually be shown
to be special germinal cells corresponding to the ovum cells

elaborated by the ovary.

After this idea had occurred to me, I was interested to find

that Klebs has come to the conclusion that in cancer epithelial

cells become transformed into ovum cells. He attributes this to

the leucocytes exerting a fructifying influence upon the cancer

cells and causing them to multiply. I, on the other hand, while

agreeing with him as to this fact, think that in the female there

is some ovarian influence which works the change. It may be

an altered secretion, or it may be the migration of cells, it might

even be a parasite in the ovarian cells, for it should be borne in

mind, in regard to the secretions of the reproductive glands, " that,

unlike other secretions, their essential constituents are living

cells " (Stewart), but in whatever way brought about, there seems

to me a reasonable ground for thinking that the active processes

seen in a cancerous tumour are best explained by regarding the

epithelium of the part as having taken on the properties and

powers of the germinal epithclivm.

It may be said that in many cases of cancerous disease no

changes are perceptible in the ovaries. This may be so, because

they may not have been looked for and because they may be of a

delicate nature and requiring special investigation. We know
that there are certain coarse lesions of the ovary that certainly

are of a malignant and infective kind, and are typical of what we
meet with in cancer. I refer to those cystomata of the ovary

which sometimes burst and infect the whole peritoneum, and even

the abdominal organs themselves. I have operated on such cases

and had to close the abdomen, as it would have been useless to

attempt removal of all the infected parts. I was struck by a
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paper published by Professor Alex. Simpson, in one of the recent

volumes of the Edinburgh Hospital Beports, where such a case

bad occurred to him, and in the remarks he made upon it he
formulates the view that removal of both ovaries seems to pre-

dispose to cancer. If this were so, then my theory to explain my
success in Mrs B.'s case must fall to the ground, but the point

that Professor Simpson has overlooked is that in all the cases he
refers to the ovaries were removed because they were diseased, and
thus these cases in reality support my view that cancer in the

female is in all probability due to some altered ovarian condition,

which may be either a coarse lesion of the organ or something

more hidden or obscure, such as an altered condition of the cells

and their secretion. If cases can be shown that have had both

healthy ovaries removed and have subsequently been the subject

of cancer, then my theory falls to the ground.

Further, if the view I put forward is a correct one, then cancer

in the male should be due to some altered condition or secretion

of the testicle, for this organ is built up of cells that, at one stage

of their existence in early foetal life, are so identical with those

that form the ovary, that for some weeks they are not distinguish-

able one from the other. Well, I have been looking into this

matter, and one or two facts of considerable interest have come
to my knowledge, showing that the testicle seems to have the

same control over local proliferation of epithelial cells, such as is

seen in the ovary and lactation. Thus, in stags the yearly growth

of the horns, which is a local cell proliferation, is under testicular

influence, for if a deer is castrated its horns do not grow ; and
what is more remarkable still, if only one testicle is taken away
it is only the horn on that side that does not grow. I have

arranged with a friend of mine to carry out this season some
experiments on lambs, by castrating them only on one side, and
to watch if the horn on that side is absent. Also, I am making
inquiries as to the existence of cancer amongst eunuchs, for if my
view is correct they should not suffer from it.

The only other explanation that might be urged in favour of the

removal of the tubes and ovaries affecting the progress of carcino-

matous growths, by those who hold the parasitic theory of the

disease, is that the operation so profoundly alters the nutrition of

the tissues that the parasite no longer finds a suitable nidus for its

existence, and so perishes. I confess I think this is not likely,

though it does not call in question the utility of the operation.

To recapitulate, I would urge the following points :

—

1. That there seems evidence of the ovaries and testicle having
control in the human body over local proliferations of epithelium.

2. That the removal of the tubes and ovaries has an effect on
the local proliferation of epithelium which occurs in carcinoma of

the mamma, and helps on the tendency carcinoma naturally has to

fatty degeneration.

y
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3. That this effect is best seen in cases of carcinoma in young

people, a class of case where local removal of the disease is often

unsatisfactory.

In conclusion, gentlemen, I would say that my paper has been

written without the desire of being in any way dogmatic in the

matter of the etiology of cancer. I desire it to be if anything

suggestive. I am sure that many of you, like myself, while very

desirous that a parasite should be found in cancer, as it would

thereby render our chances of dealing with the disease more

hopeful, have felt that this view does not satisfy the case, and

leaves much to be explained. On the other hand, facts such as

I have observed indicate, I think, that it is possibly in the direc-

tion of an altered condition of the ovary and testicle that we are

to look for the real exciting cause of cancer, and if so, the sooner

we direct our energies into that channel the better. I know that

I have had nothing in the way of great results to show you

to-night, but you must remember that I have worked with most

unpromising cases, and that when you have present large masses

of cancer it is not easy to bring healing influences to bear upon

them. They have got beyond control, whereas in an early stage

they might have been amenable to treatment. I am not standing

here to-night advocating a wholesale removal of tubes and ovaries

for carcinoma. My paper is headed " The Treatment of Inoperable

Cases," and I am not in a position to ask you to replace the old

plan of local removal—which, no doubt, brings us many disappoint-

ments, but has had of late years many encouraging results—by a

new and untried method. All I feel is that there are grounds for

the belief that the etiology of cancer lies, not in the parasitic view,

but in an ovarian or testicular stimulus, and that the whole subject

requires careful working out. I need hardly say that if that view

is found correct it must materially modify our present lines of

treatment,

I know it may be said that I am premature in bringing these

cases before you, but I am well aware that in the field in which

I am a humble worker there are others labouring as equally

desirous as myself for the solution of this problem of the cause of

cancer, and I am only too glad that they should know any facts

that I have observed, and that may give a clue to the direction in

which to work. I am also well aware that the views I have put

forward to-night are to a large extent problematical; but whether

you accept them or not, I am sure you will acquit me of having

acted thoughtlessly or recklessly, and will believe that in all 1 have

done I have had some reason for the faith that is in me, and that I

have been actuated solely by the motives that guide all of us in

the exercise of our profession,—primarily, the interests of those

who place themselves under our care ; and, secondarily, the progress

and advancement of the healing art.
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The President said he was sure the Society was deeply indebted

to Dr Beatson for having brought before them these very interest-

ing cases, and for his admirable exposition both of the actual

cases and of the theory he had advanced in explanation of the

grounds on which he had treated, and proposed to treat cancer,

more particularly cancer of the mamma. There was no question

that the operative treatment had had a marked influence on the

progress of the diseased condition of the mamma. Whatever the

nature of the change might be, the tumour had diminished most

materially, and the patients' health improved. Whether these

cases would command their belief in the great doctrine which he

had brought forward, that cancerous affections might be due to

some irritation from the sexual organs either in the female or in

the male,—that cancerous conditions might in all cases be attri-

butable to such a cause was perhaps, to say the least of it, doubtful.

There were many irritative conditions of the generative organs

which were not associated with cancerous affections of any part of

the body, and the association with such conditions would require

a large amount of further observation in order to be established.

At the same time, he thought Dr Beatson was so far warranted, in

that his idea was corroborated by recent investigations, which had

shown that the nutritive conditions of the prostate, for example,

were very materially influenced by the removal of the testes. That

seemed to have been thoroughly proven ; but it was a very wide

and extensive theory which he had promulgated. He (the Presi-

dent) would be very glad to hear the observations of those able to

speak with more authority than he could do on the nature of the

theory and the facts which had enabled Dr Beatson to evolve it.

Prof. Simpson said that he agreed with the President that the

Society was greatly indebted to Dr Beatson for the admirable

paper he had brought before them to-night. They could all

heartily endorse his closing sentences that they should regard it

as a contribution made in good faith for the purpose of advancing

science, and ic deserved quite in an unusual way the expression of

their thanks to-night. That was not to say, however, that he was
prepared to adopt right off Dr Beatson's theory. Various points

required explanation ; e.g., he told them he made experiments

on rabbits, removing their ovaries, and finding that they got fat

afterwards. Well, sometimes pigs when spayed might be fattened

apart from lactation altogether. In the history of the female,

when the ovaries began to lose their function a certain group of

women had a tendency to embonpoint. That a deposit of fat took

place had long been recognised, and that tendency asserted itself

on the disappearance of the sexual function. Further, Dr
Beatson had referred to his (Prof. Simpson's) paper, which had not

quite regard to the point brought before them. His point was

this :—That the patient who came under observation in the ward

was judged to be subject to ovarian tumour. On opening the
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abdomen they found two tumours. Both ovaries had undergone
cystic degeneration. There was an unusually large flaccid wall

in the case of the left. The liver had quite distinct cancerous

nodules in it. The patient recovered from the operation, but

died a few months later from the cancer that they had seen in the

liver. He did not know if cancer had ever been seen before in

that particular way. On looking into the relation of ovarian

disease to cancer, one found that a considerable proportion of

patients operated on for ovarian tumour had died afterwards from
cancer. Spencer Wells had called attention to it. On looking

into the matter lately more particularly, he found that, when both

ovaries were removed, patients died in a considerable proportion

of cases from cancer which developed sometimes in abdominal
organs, sometimes in thoracic and other viscera. He did not

remember the exact figures at present. But if, say, 4^- per cent,

deaths of women in any year were from cancer, then some 28 per

cent, of those from whom ovaries had been removed died of

cancer. Therefore when the ovaries had been removed, especially

both, there was a special proclivity to cancer. Olshausen and
others supposed it due to engraftment of peritoneum with some
epithelial cells left there from operation ; or that perhaps the

tumours themselves, supposed to be innocent at the time, really

contained some malignant element or malignant proclivity. His
(Prof. Simpson's) case seemed to show that the tumours might be

perfectly innocent, because the diseased ovaries were carefully

examined, and the degenerations were of the simple cystomatous

character, but associated with carcinomatous degeneration in the

liver, and that led him to make the suggestion that abeyance of

function in the ovaries, still more the removal of them, gave

proclivity to the development of cancer. Dr Beatson's paper
to-night did not affect Sir Spencer Wells' statistics. He (Prof.

Simpson) quite well believed that the ovarian function modified

in quite a distinct fashion the tendency to change in the mamma,
and the cases of Dr Beatson were of the highest iuterest, especially

the first case ; but they had to keep in view that the patient had
had other treatment as well ; and while the thyroid extract had
value in many directions, it was quite possible that it might exert

an influence in this case, perhaps all the more when the ovary

had been removed. There were various elements in the system

that required to be taken into consideration. The ovaries, he had
no doubt, exerted part of their function by their influence on the

nervous system, also partly by their chemistry, whatever that might
be. In the Gentralblatt filr Gynakologic a writer had recently drawn
attention to cases where women had suffered from giddiness,

flashings, and distresses of the climacteric. He first adminis-

tered ovarian extract, ovarian tabloids in some form, and had
got one of his assistants to make experiments in transplantation of

ovaries from one side to the other in rabbits, engrafting in
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peritoneum or in cellular tissues. The ovaries not only lived, but
continued their functional activity. Their attention was thus

called to the circumstance that the ovarian influence on the

system—in this he hardly agreed with Dr Beatson—was not

purely nervous, but was largely chemical, whatever the secretion

or product might be. But that was a long way from saying that

a change in ovarian function should start epithelial cells in other

organs, even in an organ so closely allied to the ovary as the

mamma, on a career of ovulation or development of ova. It was a

kind of exaggeration, to say the least of it, to speak of cancer cells,

although there was the high authority of Klebs for it, as being

ova. He did not think any one would suggest that if conjunction

could come about with spermatozoa from another individual that

these would have any true ovular value whatever. At the same time

they had a great deal to learn yet in regard to the development
of cancer, and possibly also in regard to the development of

embryonic structures generally. A very interesting discussion

was in progress in a German Gynecological Association in regard

to a matter discussed in London last week, of which they had seen

no example in Edinburgh, viz., a deciduoma malignum, first

described as a sarcomatous growth developed in decidual tissue

;

but some of his countrymen had alleged that this was a misnomer,
and that it was not the decidua that underwent degeneration, but
that it depended on some fragments of ova,—some villi of the

chorion that remained in the uterus, which had gone on growing
with a kind of independent growth, sometimes spreading into the

vagina and going as far as liver and lungs ; so that the kind of cells

found in cancerous tissues ought not to be spoken of in such terms.

At the same time the paper was one of great interest and would
set other minds working, and they hoped that Dr Beatson would
carry out his experiments. In that last case, e.g., supposing the

thyroid extract were mainly to receive the credit of it, it seemed
to him a different variety of cancer. It was quite possible that

thyroid extract might operate differently in different patients.

In this case the woman was beyond the climacteric, a point to be
carefully considered, because if it was a healthy ovarian action that

was in some way stimulating the cancer growth—he understood
that was the idea in Dr Beatson's paper—the fact remained that

there was more tendency to the development of cancer after the
ovaries had ceased functional activity.

Dr W. T. Black said that having once been a sanitary officer in

the army he took a different view of cancer. From its extreme
rarity in the army and navy, and among the Jews, who all have
their butcher meat inspected before cooking, he deduced its

prevalence in the civil population to the accidental use of

infected meat. On inspecting the veterinary journals for some
time back, he had found numerous cases related of malignant
diseases in the domestic animals. In the human subject its
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prevalence primarily along the digestive tube from mouth to

rectum should lead to the same suggestion of its origin. Dr
Beatson's view was highly interesting, being founded on physio-

logical and pathological grounds. It was a hopeful paper.

Prof. Chicne remarked that he need not say he was very pleased

indeed to rise and corroborate all that Prof. Simpson had said and
what the President had said with reference to the value of this

paper. It was valuable from the fact that Dr Beatson had been
looking into this for twenty years before publishing anything
upon it. He had taken care to go very slowly and gradually

into it. As regards the theory, he (Prof. Chiene) was not

going to enter into it. He could not follow it, could not under-

stand it ; but he would have them look at that preparation there,

which was undoubtedly a carcinoma of the mamma, and he would
say that every practical surgeon in the room, as he looked at that

preparation and that woman there, was bound in inoperable cases

of cancer to give a trial to removal of the ovaries along with the

administration of thyroid extract, explaining to the patient what
he was doing. There was a patient in his ward at present who
had come from a distance wanting an operation. There was great

pain and discomfort. The arm was swollen. The axillary glands

were pressing on the vessels. The tumour was firmly attached to

the chest wall. The difficulty in the case was that she was 40
years of age, still menstruating, but near the end of the menstrual

period. Now, was he not justified in telling that woman what he had
seen, and giving her an opportunity of judging for herself ? Oiher-

wise they knew what the result would be. She would die a

painful death. The arm would swell, and the poor woman would
be miserable for the rest of her life. He certainly thought, from

what he had heard to-night, that he, as a practical surgeon, was
justified in recommending the operation which Dr Beatson had
recommended for cases inoperable by other means, and by which
patients had been saved. He intended to try it when occasion

arose ; if this woman wished it he intended to try it on her.

With regard to the second case, they had only to look at the cast

taken before treatment and the cast recently taken. No one

could say there was a cure ; but there was such an improvement
that he thought it could very well be put side by side with the

first case.

Mr Joseph Bell said that since he saw so many inoperable cases

at the Longmore Hospital, this paper had given him the deepest

possible interest. The first case he thought one of the most
remarkable cases he had seen in his life. He knew Dr Beatson

well. His diagnosis of cancer was thoroughly good. Other
people had seen it. And yet that woman was cured. He did

not say it would not come back. He <piite agreed with Prof.

no that such a case ought to have a chance either of

thyroid treatment or excision of the ovaries, or both. Of course,
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they all knew that the younger the patient the move inoper-

able the cancer was likely to be. The worst case he ever

saw was that of a girl of 23. There was one operation. She
recovered from it, but had a recurrence, and died in twelve weeks.

She was a patient of Mr Syme's. He (Mr Bell) had her breast in

his collection. The cases that came under his notice were gener-

ally inoperable and in old people, and his friend Dr Beatson would
excuse him if he said that he had seen a good many very like

No. 2, in which in the gradual process of shrinkage of the whole
woman the glands diminished and the tumour diminished without

any special treatment. No. 3 was very remarkable, but he had
seen one or two even more remarkable. He watched one old lady

in private for nearly fifteen years. She ulcerated, but did not lose

flesh much, and not a gland was affected. There was no doubt of

its being cancer. She died eventually of bronchitis. He was not

so much impressed, therefore, with Nos. 2 or 3. But No. 1 was a

remarkable bit of information, and he would like to add his own
little quota of thanks for the admirable manner in which Dr
Beatson could teach. He was able to follow every word, and that

was not the case with all the papers one heard in that room.

Dr James Ritchie said he did not think Dr Beatson ought to

be discouraged from operating on a case that had passed the

climacteric. For some months past he (Dr Kitchie) had been
studying a disease in which the ovaries seemed to have a trophic

effect on bones and muscles, viz., osteomalacia. Fehling believed

that the disease was a reflex trophoneurosis, having its source in

the ovaries. Dr Kitchie did not believe that this expressed the

whole cause, but the ovaries played a very important part. Many
cases were cured by removal of these organs. Several cases had
occurred after the climacteric in which the disease had made
continual progress, but was cured by removal of the ovaries ; one
was cured about the age of 70. They would watch with very

great interest the development of Dr Beatson's work. Dr
Beatson had given them further proof that the generative

organs had a profound influence on nutritional changes in the

system generally. He did not think that they were warranted
in going further than that.

Mr Harold J. Stiles said he need not say with what extreme
interest he had listened to Dr Beatson's remarks on the treatment

of cancer. He should like to congratulate him on the very clear

way in which he had put his case, and also the very modest and
cautious way. If he had betrayed any incaution, he (Mr Stiles)

thought it was only in the field of hypothesis. One could not

dispute the facts after seeing the first case. Dr Beatson was kind

enough to show him the case about Christinas time, and even at

that time he failed to discover any cancer. He did not believe

that at present there was any cancer there. There were one or

two little nodules, but these he had often seen. A little keloid
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tumour often developed at the seat of the wound. It was only

the other day that Mr Chiene removed a carcinoma of the mamma,
one or two nodules in which were undoubtedly carcinomatous, but

others consisted of thickened cicatrix. He examined all the

nodules with much interest. Some were undoubtedly cancer, but

others were doubtful. He did not mean that the first case was
not a case of cancer, but only to show that the little nodules were
not cancer. He had not an opportunity of seeing the specimen

removed at the time of removal of the ovaries until to-night, and
from a cursory examination he had no hesitation in saying that it

was a case of carcinoma. To come to Dr Beatson's theory, he

(Mr Stiles) agreed with him in not regarding the so-called cancer

organism as a parasite. During the last six months he had had
some cases illustrating this in a very remarkable degree. They
were not to be found in every case, but if one examined a large

number of tumours, now and then they got hold of a specimen

which showed them exceedingly well. He had photos, which he

hoped to show either to this or to some other Society, with the

hope, he would not say of proving, but of substantiating, his dis-

belief in these so-called cancer bodies. If, then, they went back

to the foundation and asked what the cause was, he was afraid he

did not feel inclined to attribute its outbreak to any influence on

the part of the generative organs. He believed the disease broke

out independently altogether of the genital organs. He was not

surprised to hear Prof. Simpson say that cancer was very common
in women whose ovaries had been removed. If the healthy organs

had an influence like this, why should the disease in the mamma
be so localized ? Why should it not break out over the whole

mammary area ? He did not think Dr Beatson should use the

word ova. It was simply that the cells referred to were more
embryonic in type, and went on proliferating. Each tumour had

more or less its own kind of malignant cell. All malignant cells

were not exactly the same, but varied much in different cases.

There was a birth-rate and death-rate of cells. They went on

together. In the more slowly growing, in the atrophic tumours,

and more especially in the ulcerating tumours, the death-rate was
almost as rapid as the birth-rate, so that the tumour growth was

very slow. He thought the influence of the removal of the ovary

was simply to turn the scale between birth-rate and death-rate.

It might check the former, and at the same time encourage

degenerative changes or death-rate. It was much more likely to

do that in the case of the mamma. He considered the first case a

cure; but he believed the reason was that she was a young woman
and had recently borne children. They knew that the ovaries had

a decided influence on the functional mamma. He did not think

they could expect that removal of the ovaries or testicles would

have any curative effect on malignant tumours growing from other

than the generative organs. He thought the treatment was well
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worthy of trial, more especially in younger women, and he thought

also it should be tried on elderly women. It might diminish the

activity of the proliferation and increase the death-rate, and so

prolong the life of the patient.

Dr li. A. Lundie said that, in common with all who had spoken,

he had listened with extreme interest to Dr Beatson's paper. He
thought they were indebted to him for taking them so fully into

his confidence, for giving them the whole history of his thought

and work on this subject. He felt that that gave to his paper

very much greater vividness and interest than it would otherwise

have possessed to him (Dr Lundie). The position in which they

stood with regard to all cases of cancer, except those which could be

completely removed with the knife, was a very distressing one.

They had to say to the patient that, according to the current view,

cancer was incurable. They took away all glimmer of hope. He
had noticed in recent years occasional cases in medical journals,

apparently undoubtedly cancer, that had recovered. He hailed

these cases with pleasure, as enabling him to say that such cases

occasionally did recover. They had all seen to-night one case of

undoubted cancer that had recovered, and he thought that would
help them to try not to take away all hope from cancerous

patients. In the treatment of cancer and all other diseases the

medicine of most potency of all was, in his opinion, the medicine

of hope ; and Dr Beatson attacked these cases of his, of which they

had seen the results to-night, not only with new treatment, but
above all, with the feeling of hope in the success of his attempt.

He (Dr Lundie) did not think they were at all in a position to say

yet whether removal of the ovaries or the administration of thyroid

had a decided influence on the cases. He thought it quite con-

ceivable, at least, that the hope which from his hope Dr Beatson
had succeeded in infusing into his patients had, at all events,

a most important influence on the result; and he thought they

were especially indebted to him for showing that there were
cases of cancer which did recover, so that they might try all

in their power, by his or other methods, to induce hope in their

patients.

Dr Norman Walker said he would make just a few brief

remarks. One was to express satisfaction that it was only in

inoperable cancers that Dr Beatson recommended this treatment.

One saw so many cases in which other treatment had been tried

before the surgeon had his opportunity that it was very desirable

to point out clearly that this method should be tried only in cases

beyond reach of the surgeon's knife. The second point was in

connexion with the third case shown to-night. That case seemed
to him to be one of rodent ulcer ; as did also Mr Bell's, and not

ordinary cancer. (Mr Bell—"Mine wasn't.") Mr Bell's case had,

at any rate, the clinical history of rodent ulcer. Dr Beatson's had
the features of it, both clinically and microscopically. He thought
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that in that case removal might have been quite well done with

the knife.

Br Beatson, in reply, said he thanked them very much for the

very kind reception they had given to his paper. They had

entered into the spirit in which he hoped it was written. He need

not go into detail, because the different speakers had gone over

much the same ground. First of all, as to Prof. Simpson's refer-

ence to Spencer Wells' case of carcinoma following removal of both

ovaries. He thought if these cases were looked into they would
find that the carcinoma had appeared within a few weeks of

the operation, at any rate in several cases. That afforded ground

for saying that in all probability the disease was there at the time

the operation was done. Cancer did grow rapidly, but not, like a

mushroom, in a single night. He had looked into these cases.

One died five years after operation, but they were not told how
long the cancer had existed before she died, which was a very

important point. The disease ran a slow course in some, in others

a more rapid one. He thought that in the majority of those cases

of Spencer Wells' it had been early and rapid, and also in the

abdomen. He thought there were one or two in which mention

was made of secondary deposits in bone and other organs, but it

was not said whether they were of the same kind as those in the

abdomen. He quite admitted with Prof. Simpson that his view

about carcinoma was problematical and theoretical. But it was a

point which might be worked out. At the present day much was

being done on the subject of development. An ovary that was to

all appearance healthy might have changes, especially chemical,

going on that were not apparent. They must have a standard to

which the ovary, when examined microscopically and chemically,

must come up before they could say it was distinctly healthy. In

regard to Mr Bell's remarks on the second case, in which he said

that shrinkage of the tumour accompanied shrinkage of the patient

generally, he watched that point. The patient on admission

weighed 7 st. 8 lbs. Her weight at present was 7 st. 7 lbs., so

that practically it had been a local shrinkage. Whether the

shrinkage was entirely due to the atrophy of glandular substance

alone he could not say. Each mamma was undoubtedly atrophied,

but the general diminution in the size of the tumour, as apparent

from the two casts, was very striking. He quite agreed with

Prof. Chiene that the practical point was the one they had to look

to. At the same time, he would not have it go forth that he stood

there to advocate removal of the tubes and ovaries or testicles for

cancer. It was a dangerous thing. But he hoped that cases on

which it might be tried would be carefully noted, and the results

carefully published. He had done the operation in some cases

of carcinoma of the uterus. It took months before these cases

showed appreciable change. They were all cases in which local

removal was out of the question. To one he was giving pure
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ovarian extract. She was brought in very much exhausted from

hemorrhage last October. Since removal of the ovaries there had

been a very remarkable condition of the tissues. The haemorrhage

had ceased, and the tissues had assumed a dried-up, almost

shrivelled appearance, with freedom from discharge. Her weight

was going down, and she had undoubtedly that yellow cachexia

that they saw in those cases. Yet she had been keeping

remarkably free from offensive fcetor and sacral pain. Altogether

he was watching the case with great interest. He had not felt he

had sufficient grounds in the case third shown for doing anything

local. There were cases in which cutting into the tissues did

undoubtedly favour the spread of the disease. If there were other

cases he would, if the Society were willing, be very pleased to

bring them before it.

Meeting X.—June 3, 1896.

Dr Argyll Robertson, President, in the Chair.

1. Exhibition of Patient.

Mr C. W. Cathcart showed a patient who, he said, illustrated

a point which was unknown to him until he had seen one or two
examples of it this winter. In certain cases of tertiary syphilis

the sore presented characters which one was always accustomed to

consider tubercular—viz., marked undermining of edges of sore and
irregularity of the scar. Of the other two he had seen, one was on the

arm and the other on the neck. If one had not really been on the

look-out for it in the ward, one might have taken it for tuberculosis.

They healed up without any trouble under antisyphilitic remedies.

The patient had only been in the ward two days, and there was a

great difference in the sore. The history was that three years ago

he had syphilis ; and now he had got, besides this curious under-

mining of the skin, a gumma forming on the clavicle, and another

on the scalp.

II. Demonstration of Instruments.

1. Dr Logan Turner explained and demonstrated Dr Kirstein's

method of autoscopy of the larynx and trachea, or direct

examination without the aid of the. laryngeal mirror, and
read the following notes :

—

The principle of this method of examination consists in bringing

the interior of the larynx and trachea directly under the eye of the

observer without the use of the laryngeal mirror, and consequently
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without dealing with any reflected image. The method is called

autoscopy ; the instrument employed is the autoscope.

Five conditions appear to be necessary for the satisfactory carry-

ing out of this examination :

—

1st. There must be a straight line between the aperture of the

mouth and the interior of the larynx and trachea : the angle

which naturally exists in the ordinary posture of the head,

between the buccal cavity and the assumed upward prolongation

of the trachea, must be got rid of. This is done by raising the

patient's head until it forms an angle of about 60° with the axis

of the trunk.

2nd. All prominences which project into the lumen of the

canal and obstruct the direct view downwards must be effaced

:

the base of the tongue and the epiglottis are the two structures

which thus interfere with the line of vision. The base of the

tongue is kept in the required position by a spatula, which must

press upon the posterior part of the tongue immediately in front of

the epiglottis. The epiglottis is raised and drawn forwards by this

same pressure on the base of the tongue, and by drawing on the

glosso-epiglottic ligament which so closely unites the epiglottis

with the tongue. In operating on the larynx by this method a

spatula is introduced behind the epiglottis, and in this way it is

removed from the line of vision.

3rd. The larynx and trachea must be efficiently illuminated :

this is most frequently done by an electric lamp placed in the

handle of the autoscope, though it may be obtained instead by an

electric lamp attached to a forehead band.

4:th. The patient must be able to bear the necessary pressure on

the tongue.

5th. The examiner must have some experience and dexterity in

the manipulation of the instrument.

These two last conditions must be considered to some

extent together, for while many patients are quite unable to

submit to the amount of pressure required for depressing the

tongue and drawing forward the epiglottis, much discomfort

may be superadded by want of dexterity on the part of the

examiner.

The Instrument.—The spatida, of nickel-plated palladium, which

can be cleaned by boiling, is 14 cms. in length, slightly hollowed

out on its upper surface, and slightly curved backwards at its

distal end, where it is notched to receive the central fold of the

glosso-epiglottic ligament ; it is fixed at right angles to the handle

of the autoscope. It is provided with a small sliding plate,

which is adjusted to the proximal end of the spatula, the two

together forming a short tunnel 4-5 cms. in length, through

which the light is transmitted, and through which instruments
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for operative purposes may be passed. The spatula for intro-

duction behind the epiglottis is longer, and is straight in its entire

length.

The ha it die is provided at the end which receives the spatula

with an electric lamp, the rays from which, by means of lenses,

are directed along the spatula into the cavity of the larynx ; the
wires from an electric battery are attached to the other end of the

handle, and by means of a button the current may be made or

broken at will.

The Examination.—The examiner stands in front of the patient,

who is seated on a chair with the head in the position already
indicated. All false teeth should be previously removed ; the
spatula, slightly warmed, is then introduced with the electric

current in contact, so that the buccal cavity is illuminated, thus
permitting of an accurate placing of the end of the spatula imme-
diately in front of the epiglottis ; the handle is raised until the
proximal end of the spatula, covered with the sliding plate already
described, comes in contact with the teeth of the upper jaw

;

simultaneously its distal end presses the base of the tongue down-
wards and forwards. In a satisfactory case the examiner, looking
along the spatula, will observe the epiglottis being raised and
drawn forwards ; then the arytenoid cartilages will come into

view, the posterior wall of the larynx, the false and true
cords, and, lastly, the trachea, and even its bifurcation may be
visible.

No violence must be used ; the movements employed for depress-
ing the tongue must be rapid and certain, but not sharply or pain-
fully carried out, and considerable experience is necessary for

satisfactorily conducting the examination. In difficult cases, after

preliminary failure, the mucous membrane may be sprayed
with cocaine, and where the spatula is introduced behind the
epiglottis and an operation contemplated, then cocaine should be
employed.

There appears to be considerable variation in the amount of

success attending this procedure. While many patients are quite
unable to bear the pressure necessary for the drawing forward of
the epiglottis, others again bear it without any feeling of dis-

comfort. With the former it is impossible to conduct the
examination satisfactorily; with the latter a good view of the
interior of the larynx may be obtained; but even with these this

is by no means always the case, because careful and repeated
manipulation fails to draw the epiglottis sufficiently forwards even
to permit of a view of the arytenoid cartilages. Dr Kirstein, as
quoted by P. Bruns, saw the whole of the larynx in only one-fourth
of the cases examined, the posterior part of the larynx in one-fourth
to one-half of the cases. In three cases of laryngeal simple
tumours recorded by Bruns himself, it was possible in one case to
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remove the greatest part of the tumour by the direct method ; in

the second case only the posterior part of the tumour could be

seen ; and in the third the growth could not be seen at all, so that

in these two last cases the growths had to be removed in the usual

way with the use of the laryngeal mirror.

Autoscopy will not take the place of ordinary laryngoscopy,

nor does Dr Kirstein suggest that it will ; but he looks upon it as

a valuable and real aid in diagnosis and treatment. In the case

of children, who so frequently resent the ordinary method of

examination, the experience of Bruns has been that they can be

much more satisfactorily examined by the direct method. Kirstein

in operating upon children by his method administers chloroform.

The head is then drawn over the edge of the table and is held

there by an assistant. The autoscope is held in the operator's left

hand, the child's head being gradually raised or depressed until the

required position is obtained, and then the necessary operation is

carried out. The same position is employed by him for the mere
examination of infants and young children, but without the aid of

chloroform.

The instruments used for operating with the autoscope resemble

in form the instruments used for the nose, the handle being fixed

at an angle with the stem. Eor the larynx they measure from the

bend to the point 20 cms. in length, while those for the trachea

are somewhat longer. In other respects they do not differ from
the instruments in ordinary use.

One of the earliest descriptions of this method of laryngeal

examination will be found in the Berl. Jclin. Woclicnsclirift, 1895,

No. 22 ; while the most recent paper by Dr Kirstein on this

subject is in the Annales des Maladies de l' Oreille, etc., for March
1896.

2. Dr Argyll Robertson, the President, showed Indian instru-

ments for couching cataract. He said he was indebted to the

kindness of his friend Surgeon-Major Jennings for the opportunity

of exhibiting to them three specimens of the instrument employed
by native oculists in India for the operation of couching cataracts.

Dr Jennings had informed him that he had considerable difficulty

in getting specimens of the instrument, as the quacks there were

unwilling to give them up. A man, however, lately gave him some
specimens, of which he enclosed three. They were of copper, and
often very dirty. The quacks generally made an incision with a

bleeding lancet and shoved the lens out of place with one of the

enclosed weapons, withdrawing it when they had reached the neck

or shoulder. The portion of the instrument introduced into the

interior of the eye, and by means of which the lens was depressed,

was shaped very much like the blade of a bayonet.
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III. Original Communications.

1. THE ROLE OF THE CARBOHYDRATES IN DIETETICS.

By W. G. Aitchison Kobertson, M.D., D.Sc, F.R.C.P. Ed., F.R.S.E.

General Considerations regarding Diet.

Diet Tables.

1. Full or ordinary diet, Royal Infirmary, Edinburgh.

Meat, .

Vegetables, .

Bread,
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6. The diet of the Trappist monks is vegetarian, and consists

daily of

—

Bread,
.
m ounces.]

Proteids, . . 2186 ounces.
Beer, . 17J „ 1 _ Fatg -35
Vegetable soup, 2 plates, f

Carbohydrates,' 15-08
"

mGreen vegetables, 1 „ J

From these tables it is manifest that the chief element in

all dietaries is the carbohydrate one, the proteids forming

but a small proportion, the fats and salts holding a still lower

place.

While proteids are of first importance in building up the

active tissues, the carbohydrates form, through their combustion,

the energy or heat-producing agencies, or are stored up as reserves

of such.

Proteids are notoriously less easily digested than carbohydrates,

and it is affirmed that vegetable proteids are even less digestible

than animal proteids. It is a matter of common observation that,

unless we take active exercise when living on a diet rich in animal

food, we soon get out of sorts, and become bilious or dyspeptic.

In all likelihood this is due to accumulation of many extractives

in the body. "Where do the most of the proteids come from which

we consume in our food ?

Looking at the percentage composition of flesh, we see how little

proteid material it contains, and one can easily calculate the small

quantity of nitrogenous matter which is obtained in consuming the

ordinary amount of meat.

Composition of Flesh.
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their staple food consisted of porridge and milk. The prisoner's

diet of to-day would be much improved did it contain more of the

quondam ploughman's food, and many would leave prison in better

health than is the case at present. Native Indians eat scarcely

anything but rice, to which a little butter (usually rancid) is

added, and rice is almost the poorest in proteids of any farinaceous

food which we have (7 '40 per cent.).

It is usually stated that when a food stuff so rich in one element

is used alone very large quantities of it must be consumed, so as

to get a sufficiency of that element in which it is poorest. Theo-
retically this is true, but in practice it is seldom observed. The
Chinese or Indian eats by no means an extravagant quantity of

rice ; in fact, we should be inclined to call it very moderate.

Then we have always the extreme and historical examples (like

Alexis St Martin in questions of digestion) of Cornaro, who lived

healthily and well for fifty-eight years, or till he attained the age

of 103, on 12 ounces of food, chiefly vegetable, and 14 ounces of

light wine daily ; or of the still more abstemious Thomas Wood, a

miller of Belaricoy, who lived happily for nearly twenty years on
a daily pudding made of a pound of flour with water, no other fluid

being taken.

I have no intention of posing as an advocate of vegetarianism,

though I think there is a very great deal to be said in its favour.

Of course, we know well the oft-alleged assertion that, owing to

the structure of the digestive tract in man, he is capable of

digesting both animal and vegetable foods, and therefore ought to

make use of both. The capacity for digesting both of these

varieties implies, however, that each can be perfectly used up in

the human economy. We know of many hardy races who are

almost, if not entirely vegetable eaters. Dr Parkes remarks that

the meat eater and the man who lives on corn, peas, or rice are

equally well nourished, and that the well-fed vegetable eater

shows, when in training, no inferiority to the meat eater.

Then, amongst animals, the largest and most powerful, either

domestic or wild, are purely vegetable eaters,—as the horse, ox,

elephant.

I think these facts are sufficient to show that perfect health

may easily be enjoyed while animal food is excluded from the

dietary ; and at the same time they may serve to direct attention

to one of the most important elements in a proper diet, viz., the

carbohydrates. We have seen that they form the largest part in

any scheme of dieting, and we remember that they form the staple

food of young children and invalids. They thus merit, in my
opinion, a greater regard than as yet they seem to have received

from the clinician or physiologist.

Digestive troubles form the most potent factors in swelling the
mortality tables of children dying under one year. This fact is

more strikingly brought home to us when we recall that the

2a
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mortality of children is greatest from the fourth to the sixth

month, and this period corresponds to the time when "hand-
feeding" is usually begun, with its dire results in too many
cases.

Again, in towns this practice of artificial feeding of children is

far more general than in country districts, and this is strikingly

shown in the Registrar-General's Returns. For instance, the death-

rate per 1000 from diarrhoea in 1887 was, in rural districts
-

50

;

while in London it amounted to 0'90 ; and in the twenty-eight

"great towns" together it formed 097. In 10,000 deaths amongst
children in the city of Berlin it was found that 7646 had been

artificially fed.

Apart from the question of infant mortality as the result of

mismanaged feeding, there is the immense importance of this

branch of dietetics in the many forms of indigestion and diseases

of the alimentary organs in adults.

Statistics of hospitals and dispensaries prove that affections

of the alimentary tract form by far the largest proportion of

all diseases occurring during adult life, and these are only too

frequently induced by unsuitability of food or irregularity in

feeding.

In this paper I shall only deal with one branch of the carbo-

hydrate group, viz., the digestion of starches (I have already in

other papers treated of the digestion of sugars), though incidentally

we may have to speak of sugars also.

B6$um6 of the Chemistry of Starch.

The chemical constitution of starch may be represented in its

simplest form by C 6
H10O5

. More probably, however, it is a

multiple of this, and n (C
12
H20O 10)

would represent it more
accurately, n being unknown, though probably never less than five

or six.

"When starch is heated by itself, or, as mucilage, if boiled with

dilute acids, or when acted on by diastase, it becomes changed

into an isomeric body—dextrin.

There are many varieties of dextrin. That which is formed

earliest is termed soluble starch or amylodextrin. As dextrination

proceeds erythrodextrin is formed, and still later the achroo-

dextrins. If ebullition with acids be continued, or if diastase be

allowed to act for a long enough time on the dextrin, it becomes

hydrated and changed into maltose, which in its turn becomes

converted into glucose (C G
H12Oc)

through the continued action of

diastase or of dilute acids.

When a solution of iodine is added to starch, a deep blue

colour is produced. Soluble starch in solution gives a violet

colour witli iodine. If dry, however, the colour produced is

yellow, violet, or brown.
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As the starch undergoes conversion this violet becomes a
purplish-red and then a red colour with iodine, showing that the

stage of erythrodextrin formation has been reached.

Still later this red colour becomes lighter, till at length no
coloration results from adding iodine solution. This is the stage

of the achroodextrins. Of these there are many varieties differing

from each other in their rotatory and reducing powers. The
first to be formed,—achroodextrin a,—can still by the action of

diastase be changed into maltose and glucose, as happens with
amylodextrin and erythrodextrin.

The formation of dextrins has been explained thus. The con-
stitution of soluble starch is probably represented by the formula
C120H200O100 . Under the influence of the diastase of malt it assimi-

lates a molecule of water, and so forms a molecule of maltose, the
rest going to form erythrodextrin a.

^120 '^OO^'lOOT -"-2^= ^12 "-22^11+ ^10S " 1S0^90
(soluble starch) (maltose) (erythrodextrin a).

On further hydration another molecule of maltose is formed, and
erythrodextrin j3, which has a less molecular weight.

^10S"-lS<r^90"r -"2O = ^12^220n+ ^-9GtL 160O80

(erythro. a) (maltose) (erythrodextrin /3).

By a similar process achroodextrin results

—

Cge^ieoOso+H2
= CioH2oOn+

C

84H140O70

(erythro. /3) (maltose) (achroodextrin).

There is a difference of opinion between chemists as regards the
further changes which occur. The most recent and careful investi-

gations seem to leave no doubt however but that the hydration
process goes on till only maltose is left. Each of its molecules in

turn takes up a molecule of water through the continued action of

diastase or dilute acids, and splits up into two molecules of grape
sugar

—

C12H22On+H2
= 2C G

H
12 G

(maltose) (grape sugar).

Digestion of Starch.

Ptyalin is the ferment in the salivary secretion which converts
the starch granules into achroodextrin, maltose and glucose.

Through the continued action of this ferment maltose is slowly
split up into glucose. The amylolytic action of saliva is destroyed
by high temperatures, as by boiling; while at low temperatures
conversion becomes slow, and ceases at 0° C. At the normal blood
heat (38° C.) starch is converted by ptyalin very rapidly in an
alkaline solution. It is said that small quantities of hydrochloric
acid suspend and rapidly kill the ferment. On the other hand,
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it is affirmed that its action goes on in neutral as well as in slightly

acid solutions. In strongly acid or alkaline solutions its action

soon ceases.

The question as to the activity of the salivary ferment in acid

solutions is of great importance as regards the digestion of starch

in the stomach. If hydrochloric acid be poured out early indiges-

tion, the alkalinity of the swallowed saliva will be soon neutralized,

and the activity of the ptyalin must soon come to an end. It is

almost certain, however, that the hydrochloric acid in the stomach
combines at once with the proteids during the earlier stages of

digestion, and so, no free acid remaining, saliva still continues its

conversive action on starch. This condition lasts for a time vary-

ing from three-quarters to two hours. At the end of this period

the proteids have combined with as much acid as they require, and
now free hydrochloric acid appears in the gastric secretion. The
conversion of starch in the stomach then ceases, as ptyalin is

destroyed by the acidity of the gastric juice in full digestion.

There are thus two periods in gastric digestion—(1), when saliva

still acts ; and (2), when pepsin is alone active.

What degree of acidity hinders or kills the ferment ptyalin?

Do the various acids differ in their power of destroying ptyalin ?

These questions seem to me of great importance. During the

earlier stages of digestion, though no free hydrochloric acid is

present, the gastric secretion is often acid from the presence of

lactic, acetic, malic, or tartaric acids, or from acid salts, taken along

with the food.

Does ptyalin still act during this period ? If it only acts in

alkaline or neutral solutions, then its action will be limited to the

time during which food is being masticated and swallowed ; or if

the food be itself acid, its converting action ought to be entirely

inhibited. In the stomach its action will only go on till the

alkalinity of the saliva is fully neutralized.

In nearly all cases, therefore, ptyalin must be entirely destroyed

before the contents of the stomach escape into the duodenum.
Only in these cases where the acid has been so deficient that con-

version of starch has gone on uninterruptedly in the stomach, can

pytalin escape destruction. Nor, indeed, is it necessary that

ptyalin should be preserved in normal conditions, for soon after

the contents of the stomach escape into the duodenum their

acidity becomes neutralized, and they then encounter the pan-

creatic secretion, which is very much more powerful than the

saliva in its diastatic action on starch, as it transforms it almost

immediately into malti so and glucose. This converting ferment

of the pancreas, amylopsin, can act on raw starch at the

temperature of the body, giving rise to the production of several

dextrins which have a reducing power on alkaline soluiions of

copper as well as maltose and glucose. The pancreatic secretion

further changes maltose and dextrins into glucose. This hydration
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process is slow, however, and is much assisted by the action of

the succus entericv.s.

The succus cntcricus has only a very slight action on starch (it

is even denied that it possesses any), and it takes many hours'

digestion with it even to produce a small amount of erythro-

dextrin and soluble starch. The small intestine possesses, how-

ever, a powerful hydrolytic action on maltose, much more so than

on soluble starch, dextrins, or even cane sugar. This property is

chiefly resident in the agminated and solitary glands of the small

intestine. The physiological actions of the pancreas and succus

enfericus are consequently mutually dependent. Starch under

pancreatic proteolysis becomes changed for the most part into

maltose and glucose. The former then encounters the intestinal

secretion and undergoes hydration and splitting up to form glucose.

In this way the whole of the starch is at length" changed into

glucose.

A starch - converting ferment is, however, widely diffused

throughout the tissues of the body, and Magendie long ago showed
that blood serum possesses this amylolytic power. It has also been

recently shown that if solutions of starch be slowly injected into

the tissues they are soon converted and entirely absorbed.

Digestion of Starch during Infancy.

Are the digestive processes of the young child materially

different from those found in the adult ? Can infants fully digest

and absorb amylaceous matters ?

This question has been carefully investigated, and it has been
found that though starch can in very small amount be digested

from the earliest period of life, yet it is a slow process. For the

first two months of the child's life the amount of saliva secreted

is very small, and we have all noticed how dry the mouth is in

healthy infants. During the first month of the child's life the

total secretion of mixed saliva is only about 1 c. c. in twenty
minutes. The secretion rapidly increases after the first month

:

till at the third month the rate is about 1 c. c. in two minutes.

Along with this scantiness in secretion of saliva, its proteolytic

action is slow, and in a child seven days old, starch solution only

showed a commencing conversion after it had been acted on for

four minutes by the saliva. Because of this scanty secretion and
slow action, many have thought that the salivary secretion in infants

possessed no diastatic action on starch.

Ptyalin does not appear in the saliva to any marked extent till

the sixth month ; that is to say, till the eruption of teeth begins.

At this time also saliva is secreted in great abundance, though
there is a larger admixture of mucus, probably from the irritation,

than at other times.

It is not, however, till nearly at the end of the child's first year
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that the anxiolytic action of the saliva reaches its full amount and

power. There is no essential difference between the gastric diges-

tion of infants and adults.

The pancreatic secretion possesses no conversive action on starch

during the first month of life. During the second month this

power is developed, and is well marked at the third month. But,

as with the salivary glands, so here: the full development of the

diastatic action is not reached until the end of the child's first

year.

At an early period of life, moreover, the number of glands in

the intestinal canal is relatively small. As the child grows older,

so does the number of glands increase. The development of the

glandular system advances pari passu while the lymph vascular

system decreases in importance.

THE CONSTITUTION AND USE OF INFANTS' FOODS.

Infants' or Invalids' Food.

We come now to consider foods designed for the special use of

infants or invalids.

Condensed Mill:.

This is by no means a starchy food, yet I may be pardoned for

mentioning it, as it is undoubtedly by far the most universally

used form of infants' food. It is easy to see why this is so, for

owing to its small bulk, and consequent convenience in carriage,

the length of time which it keeps, and the ease with which it can

be made ready, its use is made general.

It is certainly for many children a good substitute for mother's

or even for fresh cow's milk, and specially so for children during

the first month or two after birth, with whom it nearly always

seems to do well. But still this does not warrant us in recom-

mending its general use, for many children assimilate with

impunity food which is most deleterious to infants as a class.

This milk is prepared in two forms

—

(1.) Simply condensed and unsweetened.

(2.) Condensed and with cane sugar added to preserve it.

The first consists in merely evaporating ordinary cow's milk

down to one-third or one-fourth its original volume. In only too

many cases, however, the milk has previously undergone a partial,

or even an entire, skimming to remove the cream before it has

been concentrated.

This forms a thick, syrupy, pale-yellow fluid, and merely

requires the addition of water to restore it to its "original

condition" (?) it is sail. This preparation is not so largely used

as the second, as, on account of there being no preservative

added.it does not keep sweet for more than two or three days alter

the tin is opened. If kept longer than this, or in warm weather



BY Dlt W, G. A1TCHIS0N ROBERTSON. 191

when organic fluids decompose rapidly, there are all the risks of

giving- the infant a fluid which is beginning to undergo fermenta-

tive changes, and we know how common a cause of infantile

diarrhoea tainted cow's milk is during summer or autumn.
The sweetened variety is the one so universally used. It is a

generally accepted fact that many infants fed on this variety

rapidly put on fat. Many of these children are flabby and soon

show signs of rickets. Gastric and intestinal catarrhs frequently

occur in them, and it is rare to find that they have uninterrupted

good health. My own experience agrees with the usual opinion

that such feeding makes children less able to withstand the usual

diseases of infancy, or renders the convalescence from them slow

and unsatisfactory.

Of the large number of rickety children found in all large towns,

a very great proportion occurs amongst those who have been

brought up on artificial food, such as condensed milk. In rapidly

growing children the need of nitrogen must be satisfied in order to

obtain proper development ; but while in cow's milk the proportion

of nitrogen to carbon is as 1 to 12, in preserved milk it is 1 to 20.

The large amount of carbon given in such food explains why
there is such a rapid deposition of fat, but the needs of bone and
muscle must remain unsatisfied by such a food.

I examined several specimens of condensed and sweetened

milks as they were found in the market, and subjoin the figures

found in a few.

1. This was found to contain 13'13 per cent, of milk sugar. I

then estimated the amount of cane sugar present by the method
described by Pavy, and found it present to 41*6 per cent.

2. In another specimen of condensed milk I found the reaction

to be acid, and that it contained 117 per cent, lactose and 43 per

cent, cane sugar.

3. Another was said to be partially peptonized and condensed.

It contained 12 -63 per cent, lactose, and 33'84 per cent, of a

substance having a reducing action on Fehling's solution and
which was probably maltose. It contained, likewise, dextrins and
fat, but no unchanged starch.

The first two of these preparations contain, therefore, a very

large amount—nearly one-half of the total constituents—of a sub-

stance so difficult of absorption as cane sugar. This improper food

is also increased in amount as the child grows older, not only by
lessening the dilution of the milk but by giving him more of it,

and thus the risks of this sugary food increase pari passu with

the age of the infant.

In spite, therefore, of the general use of such sweetened con-

densed milks, I have no hesitation in stating that their use

constitutes a form of injudicious feeding. The proportions of the

food constituents are so altered that it has little resemblance

to ordinary breast milk. Simple condensed and unsweetened
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milk is not in itself to be condemned, though certainly far inferior

to fresh cow's milk, for the relative proportion of the constituents

remain pretty much as they were originally on again diluting the

milk. The constant use of the variety sweetened with cane sugar

is, however, to be strongly deprecated.

It is a common practice amongst the poor to add starchy

materials—as corn-flour, arrow-root, pounded biscuit, bread, etc.

—

to the milk which is given to the child. This is done with the

idea of thickening the milk and making it thus more nutritious,

for it is a popular idea that cow's milk is in itself not a sufficient

food. They forget, meanwhile, that if the child were fed from the

breast it would receive no other added food.

The physiological processes in the infant show that starchy

matters must be very imperfectly digested by it, owing to the

extreme feebleness and the scantiness of secretion of the diastatic

ferments at an early period of life. All authorities agree in

stating that farinaceous materials are quite unadapted and hurtful

to the young child.

The only carbohydrate which a naturally-fed child receives is

sugar of milk. There is no substance in milk which in the least

corresponds to starch. It is only at the sixth month that the

diastatic ferments of the saliva and pancreas are secreted to

any extent, and certainly no pure starchy food ought to be given

before this age. The full action of the saliva and pancreatic

secretions on starch is not attained till the end of the first year,

and it is only then that we may allow ordinary farinaceous food,

as rice, corn-flour, etc., to be given. If we permit the use of such
food before this age, then assuredly the starch should be pre-

digested. By this I mean that unchanged starch must be rigidly

excluded from the dietary and only given in a readily assimilable

form, as after partial or complete conversion into dextrins, maltose,

and glucose. I have already shown that glucose and some
dextrins are directly absorbed, while maltose is not so, but requires

to be changed into glucose first. Starch should be wholly con-

verted into dextrins and dextrose when added to milk for infants

of from five to six months.

At an early age it is sometimes found to be advantageous to add a

carbohydrate to the dietary when the child is not thriving on milk
alone, or in those cases where cow's milk sets into too firm a

curd even when diluted with water. This firm curd is not well

acted on by the gastric juice, and is rejected by vomiting. When
a farinaceous material is added, however, the density of the curd

is lessened, and so its digestion is rendered easier. In such con-

ditions only the easily assimilated carbohydrates should be used,

and I would recommend dextrins and dextrose, which, being easily

absorbed, afford small opportunity for fermentative changes to

occur.

As the diastatic power of the saliva and pancreatic secretions



BY DR W. G. AITCHISON ROBERTSON. 193

increases, we ought gradually to lessen the degree of starch

conversion so as to stimulate more the secretion of these ferments.

Thus, after the age of six months, I would only partially convert

the starch, so giving a mixture of dextrins, maltose, and glucose.

As the child grows older the degree of conversion ought to be still

further gradually lessened, thus reducing the amount of glucose,

while the quantities of dextrins (of lower variety) and maltose are

increased relatively, till, at the end of the first year, we may
allow almost natural well-cooked starchy foods to be given. To
corroborate this, it has been shown by analysis that as lactation

proceeds the amount of albumin in human milk diminishes, while

the amount of carbohydrate increases, the amount of fat remaining

the same. This goes to prove that as development proceeds the

need for nitrogen becomes less, while the necessity for carbon

increases.

This leads us, therefore, to the consideration of the so-called
" infants' food." The food which is suitable for the young child

is unsuitable for the same child at a later period, and so in order

to be able to direct the dietary of the infant we must know of

what these foods are composed.

Many different preparations are sold to the public under the

name of " babies' " or " infants' food." Some, through their own
merit, but more through judicious or persistent advertising, have
become widely known and largely employed as additions to, or

substitutes for, cow's milk.

The foods in themselves may be good enough, but may be un-

suited to the age or condition of the children to whom they are

given. The infant may thrive on a certain food for a time, but
afterwards begins to fall off, even though it is taking the same
food readily. If so, there must be some dietetic error, and we will

probably find that it is in the character of the artificial food.

This, though it nourished the infant well enough at an earlier

period, does not form a sufficiently nourishing food for the same
child when older.

Again, if we continue to give predigested food for too long a

time, the secretions of the alimentary canal lose their distinctive

digestive properties to a large extent through disuse of the glands.

Thus on changing the food to one not previously digested, rapid

emaciation follows, because the digestive secretory glands, having
been out of action for some time, require an interval during which
to regain their functions.

The constitution of some of these foods we know, but of many
the nature of the ingredients is kept secret. In medicine any-
thing which savours of quackery is eschewed. Why should it not

be so likewise in dietetics, especially when they concern infancy ?

The whole after-life may be made or marred by the nature of the

food partaken of during the active development of the child.

In all foods designed for the use of infants we must have the

2b



194 THE CONSTITUTION AND USE OF INFANTS' FOODS,

four elementary principles—proteids, fats, carbohydrates, and
mineral matters. These must be combined in certain relative

proportions so that the child may get a sufficiency of each and
yet not an excess of any one. Too small or too great a relative

amount of any leads ultimately to ill-health. In the first case

some of the tissues are starved, while in the second all cannot be

absorbed, and so intestinal irritation and general ill-health

result.

It is, however, to the carbohydrate constituent of these foods

that I desire now to devote attention, as this forms by far their

most important element, and, as I have pointed out, requires the

greatest care in administration.

Examination of Infants' Foods.

In most of the analyses of these foods the results refer to them
as they occur in commerce, and not to the food as it exists after

being prepared for use. These two analyses are very different in

many cases. My investigations were made in order to determine

in what condition the starch was after the food had undergone

the process of cooking.

In preparing these for examination I followed the directions

given with each food, only instead of using milk as the menstruum
(which is sometimes recommended), I used ordinary water.

I generally made a 5 per cent, solution of the food, but when
this gave too thick a mucilage I reduced it to a 2 or even to a 1

per cent, solution. Having allowed it to cool, I then tested the
IT O »

mixture for the presence of unchanged or soluble starch, erythro-

dextrin, achroodextrins, or sugar. I have named all those matters

which have a reducing effect on Fehling's solution for brevity

"glucose," but which may be glucose, levulose, maltose, lactose, or

reducing dextrins. In each case I have calculated them as

dextrose.

A definite amount of the solution was then heated on the water-

bath for two hours at 140° F., five minims of a dilute solution (1 in

10) of sulphuric acid having previously been added to it. By this

proceeding any cane sugar present in the food underwent inversion.

This solution was again allowed to cool, any loss from evaporation

made up, filtered, the condition of the starch again examined,

and the amount of reducing substance again estimated.

In those cases where malt or malt extract was supposed to be

present, instead of boiling (which would have destroyed the

diastase) I simply warmed the solution, ami having set it aside in

a warm place for half an hour, examined the condition of the

starch and estimated the "glucose" in it.

For obvious reasons I have refrained from mentioning the foods

by name.

1. A Milk Food (N. M. F.).—This food is in the form of a
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yellow powder, extremely difficult to mix with cold water, and
when so giving a muddy solution, having a faintly acid reaction.

It has a very sweet taste, resembling that of ground biscuit.

The directions bear that it should be mixed with cold water
and then boiled for a few minutes with continuous stirring.

Having made according to the directions a 2 per cent, solution

of—
(1.) Boiled food, I found that it contained unchanged starch,

soluble starch, some erythrodextrin, and 45 per cent, of glucose.

(2.) Having acidified and heated the solution for two hours, it

then contained much unchanged starch, erythrodextrin in large

amount, and glucose to 38'5 per cent. Lest there should have
been malt or malt extract in this food, and which the boiling would
have destroyed, I prepared a solution but only heated it to

100° F.

(3.) Solution only heated, not boiled—unchanged starch, trace of

erythrodextrin and glucose, 6
-65 per cent.

(4.) This solution, kept hot for thirty minutes, gave similar

results.

(5.) A cold extract of the milk shows the presence of unchanged
starch, traces of erythrodextrin and glucose 4*35 per cent.

This food clearly contains a large amount of cane sugar (34 per

cent.), which must, by the method of preparation, be administered

as such. The acidity was too feeble and the heat insufficient to

have converted entirely the starch, except perhaps into some early

formed dextrins ; nor did there appear to be, after boiling, any
dextrins present which might have been converted more readily.

We must conclude, therefore, that this food contains much un-

changed starch and cane sugar.

2. A Soluble Food for Infants (C. F.).—This is in the form of a

very fine light yellow powder, freely soluble in water, and having
a neutral reaction. It is said that this food is partially predigested

by pancreatinine.

Directions.—The food is to be dissolved in a definite amount of

cold water; then it is to be gradually added to an equal amount
of boiling water, stirred till it boils, and boiled for two minutes.

Having made a 2 per cent, solution of

—

(1.) Boiled food, it contained unchanged starch only, and glucose

20 per cent.

(2.) Acidified and heated at 140° F. for two hours. Unchanged
starch and soluble starch, erythrodextrin in large amount; glucose

now 23 per cent.

To see if the pancreatic ferment were active, or if invertible

sugar were present, I prepared a solution, but did not boil it.

(3.) Solution made with hot water (not boiled), and examined at

once, showed only unchanged starch
;
glucose 18 -

5 per cent.

(4.) Same solution kept warm (100° F.)for thirty minutes, showed
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unchanged starch, small amount of erythrodextrin, and glucose

increased to 25 -6 per cent.

(5.) A cold extract shows unchanged starch, erythrodextrin in

traces, and glucose.

This food contains, therefore, only a very small amount of

invertible substance, but the pancreatic ferment appears to be still

active, though by following the directions the full advantage of

this is not obtained. When merely heated for thirty minutes we
get 25*6 per cent of glucose, but when boiled it forms only 20 per

cent. This food would thus yield a more assimilable product if it

were simply heated and not boiled. The starch is either un-

changed or present as soluble starch when made according to the

directions, but by heating it for long a large amount becomes
dextrinized. Owing to the presence of the dried milk, however,

this cannot be done, for then the pancreatic ferment would act for

too long a time, and render it bitter. Thus the presence of milk

in this food does not allow of us obtaining the full advantage of

the amylopsin, and, besides this, the milk is predigested, and this

is unnecessary in a food designed generally for the use of infants.

This food would be valuable in acute diseases.

3. A Nbn-Farinaceous Food (M. F.).—This is in the form of a

yellow powder possessing a sweet malt taste. It dissolves in water,

giving a muddy yellow solution, and possessing a neutral reaction.

It is directed to be prepared by dissolving the food in cold water,

then adding milk and water, and heating gently.

Having made a 2 per cent, solution, I examined it.

(1.) Prepared by dissolving in warm water. There is no
unchanged starch present. No coloration results from the addition

of iodine, so that any starch originally present has been converted

into achroodextrins, maltose, or glucose. Glucose forms 29'8 per

cent, of the food.

(2.) When acidified and heated for two hours, glucose forms

304 per cent. This is almost exactly the same as before, and so

this food contains no invertible substance.

(3.) When heated alone for thirty minutes the same results were
obtained.

The amount of reducing substance is the same after simply
dissolving the powder as after heating with the addition of an
acid. There is thus no cane sugar or other easily invertible sub-

stance present. The slight increase in the amount of glucose is

probably due to conversion of some non-reducing dextrins into

those capable of reducing copper from its solution, through the

prolonged action of heat. Any starch which was originally present

has been during manufacture converted into achroodextrins,

maltose, or glucose.

This food contains, therefore, carbohydrates in their most easily

assimilable condition.
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4. The same, with Desiccated Milk added (M. L. G.).—This is in

the form of a brownish-yellow powder having a sweetish taste of

malt. It dissolves in cold water, forming a turbid fluid, and has

an alkaline reaction.

It is prepared by dissolving in warm water. A 2 per cent,

solution was made with warm water.

(1.) Solution made by heating only. Small amount of erythro-

dextrin present. Glucose forms 32 -

7 per cent.

(2.) After being acidified and heated for two hours, it gives no

reaction with a solution of iodine. Glucose forms 33 6 per cent.

This is almost exactly the same as before inversion. There is,

therefore, only a trace of invertible substance present, or rather,

and more probably, convertible substance, for the erythodextrins

have become achroodextrins and reducing dextrins, so increasing

the glucose nearly 1 per cent.

This food closely resembles the preceding in its composition,

containing in addition desiccated milk. The carbohydrates are all

in a very easily assimilable condition.

5. A Pancreatized Food (B. F.).—This is a dry white powder,

resembling wheaten flour.

In preparing it for the use of infants, we are directed to mix it

into a paste with one-third cold milk, then to add two-thirds boil-

ing milk or milk and water, and set it aside in a warm place. In
fifteen minutes it will have been sufficiently digested, and should

then be slowly heated till it boils, when it is ready for use.

(1.) Mixed with cold water it has a slightly alkaline reaction,

gives the starch reaction with iodine, and shows a trace of ery thro-

dextrin. It causes no reduction when boiled with Fehling's

solution.

(2.) A 2 per cent, solution made with hot water, and examined
at once, shows starch abundantly; erythrodextrin in greater amount
than when made with cold water. Glucose is present to 7'8 per

cent.

(3.) Prepared according to the directions ; kept warm for a

quarter of an hour, and then boiled. Starch reaction is not so

marked ; soluble starch and erythrodextrin in much larger amounts,
and glucose forms 17'2 per cent.

(4.) A solution prepared according to the directions and heated,

after being acidified, for two hours, shows only a very small amount
of starch to be present. Much erythrodextrin is present, and
glucose 13'9 per cent.

After this prolonged heating, the amount of reducing material

has diminished. I do not know how to account for this, unless

the pancreatic ferment has split up the products of digestion dur-

ing the lengthened time during which it has acted. I repeated

this and similar experiments several times, but always with the

same result. This would seem to prove that there is a ferment,
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as has already been described, in the pancreas which is destructive

to grape sugar.

This food contains, therefore, in its original state no substances

which have a reducing action. It has undergone no previous treat-

ment with malt. During its preparation, however, the pancreatic

ferment which it contains acts on the starch, and in this way we
have a large amount of dextrin and glucose formed, though, even
after all, there is yet a small amount of unchanged starch left

unacted on. The food seems to consist of flour chiefly, mixed with
some pancreatic ferment. When milk is used in the preparation

of this food it also, of necessity, will undergo digestion by the

same ferment.

6. A Food designed for the use of Infants during the first Three

Months.—This occurs as a gritty yellow powder having a slight

cheesy smell, and with a sweet milky taste. It leaves a saline

sensation in the mouth.

It is prepared by dissolving to a smooth paste in hot water, then

adding a sufficiency of hot water.

(1.) Mixed with cold water it gives no reaction with iodine, and
contains 347 per cent, of reducing sugar (glucose).

(2.) Made according to the directions, there is no change from

the preceding.

(3.) Made with warm water and kept at 38° C. for thirty

minutes, still same results.

(4.) Heated on water bath for two hours after acidification
;
the

sugar has increased to 44'6 per cent.

This food contains, therefore, no unchanged or soluble starch, or

even dextrins capable of higher transformation. Nor does it con-

tain erythrodextrin. It seems to be what is affirmed, dried cow's

milk from which has been abstracted the excess of casein ; while

cream, soluble albumin, and milk sugar have been added, to make
it resemble ordinary mother's milk. The increase in the amount
of sugar seen after heating with acid is probably due to the split-

ting up of lactose into glucose and galactose.

7. A Food for Infants up to their Seventh Month.—This is also

in the form of a line yellow gritty powder with sweet milky taste.

It also leaves a saline taste in the mouth. It possesses a faint

odour of cheese and malt.

It is prepared by mixing with hot water and then adding a

sufficiency of hot or boiling water.

(1.) A cold extract gives no reaction for starch. It contains

36 -2 per cent, of sugar (as glucose).

(2.) Prepared according to the directions, the constituents re-

main in the same proportion.

(3.) Prepared with warm water, and kept for thirty minutes at

38° C, the sugar has increased to 39 -05 per cent.
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(4.) Heated on water bath for two hours after acidification, the

sugar now amounts to 39'65 per cent.

There is no starch of any kind present, but only dextrins and
sugar. There is, however, some malt present, as the amount of

sugar has increased during the period of simple heating. Some
of the lower non-reducing dextrins have been changed into higher
and reducing dextrins or into sugar through the action of this

malt. This food thus resembles the preceding, except that it

possesses originally more sugar, dextrins, and malt.

8. A Malted Food (A. H. F.)—This appears as a cream-coloured
powder, having a sweet taste of flour and malt.

It is prepared by adding boiling milk and water to the food,

which has previously been mixed to a paste with cold water, and
to which cane sugar has been added.

(1.) Mixed with cold water it shows the presence of unchanged
starch, but no soluble starch, and contains 10'85 per cent, of

reducing substance.

(2.) Made according to directions, and examined at once.

Unchanged starch is present along with erythrodextrin, and
reducing substances form 12 -4 per cent.

(3.) Prepared as directed, and kept warm for thirty minutes.
Trace of unchanged starch. No soluble starch, or mere trace.

Erythrodextrin in large amount, along with achroodextrins. Re-
ducing substances form 12 -85 per cent.

(4.) Heated for two hours on water bath after acidification.

Shows the presence of trace of unchanged starch. Soluble starch.

Much erythrodextrin. Reducing substances, 14 per cent. •

These three latter preparations are intended to form a continu-
ous diet for the infant from birth up to the end of the first year.

The first (No. 6) consists merely of ordinary cow's milk so treated

as to resemble closely human milk. It is then sterilized and dried
in vacuo.

The second (No. 7) consists in an addition to the first of maltose,
dextrins and malt, together with soluble salts.

While the third (No. 8) consists of starch which has undergone
a partial conversion through the action of malt.

_
During the

process of preparation the degree of conversion is still further
advanced.

The first food is designed for infants up to three months of age,

the second from three to seven months, and the third (along with
ordinary cow's milk) from this age onwards.

9. A Malt Food for Infants (S. M. F.).—This is a fine cream-
coloured powder, closely resembling and having the taste of heated
flour. Directions for preparing the food : It is to be mixed with
cold milk, or milk and water, into a thin paste. Then boiling milk
or milk and water is to be added till the food thickens (at 140° F.).

It then rapidly becomes fluid, and is ready for use.
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(1.) When mixed with cold water its reaction is faintly alkaline,

and it shows the presence of unchanged starch, but no sugar.

(2.) A 2 per cent, solution prepared according to the directions,

but with water only. Starch is present in small amount. Much
erythrodextrin and achroodextrin. Glucose 925 per cent.

(3.) Part of this solution kept at 100° F. for thirty minutes.
Starch in very small amount. Much soluble starch and erythro-

dextrin. Glucose ll/l per cent.

(4.) A solution acidified and heated at 140° F. for two hours
shows only a trace of unchanged and soluble starch, erythrodextrin

in very large amount, as also achroodextrin. Glucose amounts to

15 -

6 per cent.

(5.) A solution prepared by adding the food to tepid water, and
keeping it at 80° F. for thirty minutes, showed very little un-
changed or soluble starch, much erythro- and achroodextrin.

Glucose forms 5'3 per cent.

This is clearly one of the malt foods, consisting of flour and
malt. Under the influence of heat and solution, the latter acts on
the former to cause its conversion into dextrins, maltose, and
glucose. We see that the conversion is more complete the longer

the mixture is kept warm. If, however, the temperature is never
raised high (as in 5), the diastase of the malt converts the starch

merely into dextrins, and but little reaches the condition of sugar.

If kept for long, however, even at this temperature, all the starch

ultimately becomes changed into maltose and glucose.

10. A Self-Digesting Whole-Meal Food.—This is a fine yellowish

powder with brown particles in it, and possessing a strong taste of

malt. It is cooked in exactly the same way as the preceding.

(1.) Mixed with cold water, its reaction is faintly alkaline, and
it consists solely of unchanged starch with the merest trace of

sugar.

(2.) Prepared according to directions. Much erythrodextrin,

achroodextrin, soluble starch, and unchanged starch. Eeducing
substances form 7'35 per cent.

(3.) When kept at 120° F. for thirty minutes the erythro- and
achroodextrins have increased at the expense of the starches, and
reducing substances form 8'3 per cent.

(4.) Acidified and heated for two hours. Still more dextrins

present, and reducing substances 11 per cent.

This food does not differ from the preceding except that appar-

ently whole meal has been used instead of flour.

11. A Malted Food (H. M. F).—This is a granular, gritty yellow

powder, having a sweet milky taste.

It is prepared simply by dissolving in hot water. The amount
of the powder used is regulated by the age and condition of the

child.
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(1.) Five per cent, solution made with warm water. Alkaline

reaction. There is no unchanged or soluble starch, and no erythro-

dextrin. No precipitate is formed on adding acetic acid. Glucose

amounts to 23*25 per cent, of the food.

(2.) Part of this solution kept at 100° F. for thirty minutes

showed an increase of the glucose to 25 per cent.

(3.) Acidified and heated for two hours. Glucose forms 3T25
per cent.

This preparation is said to consist of desiccated cows' milk,

malted flour, and alkaline carbonates to neutralize the acidity of

the milk.

It contains no starch or early-formed dextrins. It has been

almost completely malted already. The length of time it is heated

by itself increases but little the amount of sugar. The increase in

reducing substance by the prolonged heating with acidification is

not likely due to added cane sugar, but most probably to the more
complete conversion of some of the higher dextrins (achroodextrins)

into reducing dextrins and sugars.

This preparation contains, therefore, dextrins, maltose, glucose,

albuminous materials, and mineral salts.

12. A Patent Cooked Food for Infants (E. F.)— This is a

cream-coloured powder, looking and tasting like heated flour.

Directions : Mix the food with water or milk to form a cream

;

add hot water or milk, " stirring briskly while boiling." It is then

ready.

(1.) Prepared with cold water it has a faint acidity, and consists

of unchanged starch with no sugar.

(2.) Prepared according to directions, but not boiled, only kept
at 120° F. for thirty minutes. It gives only unchanged starch

reaction, along with the faintest trace of reducing sugar.

(3.) Prepared by boiling—starch alone is present ; no sugar.

Even if kept for thirty minutes at 120°, no further change results.

(4.) Acidified and heated at 140° F. for two hours, a large

amount of erythrodextrin is present, along with soluble and
unchanged starch. Glucose forms 5

-4 per cent, of the food.

This food contains apparently only flour ; and if prepared
according to the directions, we only get a paste containing no
dextrins nor sugar. At best the starch is only present in its

soluble form. Prolonged heating after acidification converts a

good deal of the starch into dextrins and into a small amount of

sugar.

13. A Farinaceous Food (F. N.)—This appears in the form of a

light cream-coloured powder, with a taste of heated flour. Direc-
tions : Mix the food with cold water to form a thin paste ; add
boiling water, and boil gently for five or seven minutes. Then
milk and sugar are added, and it is ready.

2c
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(1.) Mixed with cold water it has a neutral reaction, contains

unchanged starch and no sugar.

(2.) A 2 per cent, solution made as directed, but not raised

above a temperature of 140° F., and kept at this for half an hour,

shows only the presence of unchanged starch. Glucose forms T65
per cent.

(3.) Prepared according to the directions, no sugar or dextrins,

but only unchanged starch.

(4.) Part of this solution (No. 3) kept at 100° F. for thirty

minutes shows a trace of sugar.

(5.) Acidified and heated for two hours. Nearly all the starch

has been converted, only a trace being left unchanged. Erythro-

dextrin is present in large amount. Glucose forms 6
-88 per cent.

of the food.

This food is very similar to the last, Prepared in its usual

way, the starch remains almost unchanged. If heated for long,

however, a large amount of conversion takes place, and more

especially if rendered acid.

14. Another Farinaceous Food (F. H.)—This is a fine powder,

closely resembling ordinary flour. It is prepared by mixing with

a little cold water. Boiling water is then added, and it is boiled

for eight minutes. Milk and sugar are added to make it

agreeable.

(1.) Mixed with cold water it has a neutral reaction ; contains

no sugar or dextrin, but only unchanged starch.

(2.) A solution made with warm water and kept at 140° F. for

thirty minutes, but not boiled, shows the presence of dextrin in

small amount, much unchanged starch, and glucose forms 2*27

per cent.

(3.) Prepared as directed, only unchanged starch is present ; no

sugar or dextrins.

(4.) Boiled and kept warm for thirty minutes, gives results

similar to No. 3.

(5.) Acidified and heated for two hours, shows very little un-

changed starch, much erythrodextrin and achroodextrin. Glucose

forms 6'25 per cent, of the food.

This food also closely resembles the two preceding. If made as

indicated we get only a flour paste, but if heated for long a large

amount of conversion results.

15. Another Farinaceous Food (F. N. H.)—This appears as a

coarse white powder, with which are mixed small hard brown scales

like bran. For infants' use it is prepared by pouring equal parts

of boiling milk and water over the food which has previously been

slightly moistened. It then is boiled for live minutes.

(1.) Mixed with cold water it has a faintly acid reaction, and

shows only the presence of unchanged starch.

(2.) A solution prepared with hot water and kept at 120' F. for
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thirty minutes shows much unchanged starch ; small amounts of

dextrins. Glucose forms 5
-2 per cent.

(3.) Prepared according to the instructions, only unchanged
starch ; no sugar or dextrins.

(4.) Part of the latter mixture heated for thirty minutes shows
a trace of sugar.

(5.) Acidified and heated for two hours, much unchanged and

soluble starch; erythrodextrin in small amount; glucose 2'32

per cent, of the food.

It is evident that the boiling which the food is directed to have

destroys the small amount of power of the converting ferment

which it seems to possess. When simply made with warm water

and kept warm, it develops 5*2 per cent, of glucose, whereas if

boiled there is none.

General Conclusions regarding Infants' Foods.

We gather from the preceding analyses of the principal varieties

of infants' foods the following :

—

1. Most of these consist of wheaten flour mixed with malt or

extract of malt. The latter is supposed to act on the starch of the

flour during the process of cooking, and by the diastase which it

contains to convert the starch into maltose and glucose.

I have shown, however, that in several of these varieties, if

prepared according to the directions accompanying each, only a

very small conversion of starch occurs. A temperature of 140°-

150° F. is most suitable for the action of diastase ; while if carried

to 212° P. the ferment is killed or its action arrested. Now,
several of these foods are prepared by adding boiling milk or

water, and then boiling for from five to ten minutes. Such treat-

ment effectually prevents the starch from undergoing any con-

version, or soon brings to an end any that is going on already. I

have shown that if some of these foods be prepared by adding

warm water, and be then kept warm for half an hour, the tem-
perature not being allowed to rise much above 150° ¥., part of the

starch undergoes conversion, and we then find dextrin, maltose,

and glucose, with or without unchanged starch, depending on the

time allowed and on the strength of the ferment.

Some of the foods composed of flour and malt are directed to be
prepared thus, and with these no fault can be found. Those,

howevrer, which are directed to be boiled, I have no hesitation in

saying, are quite unsuitable as foods for young infants. Not that

the food is in itself bad, but owing to the mode of preparation

which renders it so. If properly cooked, some of these would
make fairly good foods.

Those containing ground malt should always be used in prefer-

ence to those which contain the extract, as the former is much
more active in its converting power.
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It is to the mixtures of malt and flour that I look to the greatest

improvement in the feeding of infants. By varying the time

during which such mixtures are heated, we may convert the starch

to any degree we desire, and so make it suitable for the child at

different ages or according to its condition of health. We may
either wholly convert the starch by prolonged heating, so making
it suitable as a food in addition to milk for young infants ; or the

conversion may be only partial, leaving still soluble starch, dex-

trins, and maltose. As the child grows older the amount of con-

version is proportionally lessened, till when it has arrived at a

suitable age or condition unchanged starch may be given alone.

In a few of these foods cane sugar is also added ; but this is an
addition to infants' or invalids' food which I have elsewhere

sufficiently condemned.
2. Instead of malt, some contain the pancreatic ferments.

These act both on the starch and on the milk with which the foods

are prepared, and so both are predigested.

Such foods must be most valuable in conditions of great

debility, inanition, or exhaustion in infants or invalids. In an
ordinary food for children, however, we do not wish to digest the

milk, which is the natural food of the child, and which usually can

be digested well enough. Proteids are generally well digested by
infants, and we take advantage of this to feed them on meat
infusions when there is great debility. As a general rule, there-

fore, we do not desire to predigest the proteids of milk, but only

the carbohydrate element which the infant cannot properly, or

only partially, digest. It has been shown that kittens fed on fully

predigested milk did not, for a time, thrive so well when this was
replaced by only partially predigested milk as their brothers and
sisters who were fed on ordinary milk. The use of predigested

foods lessens the activity of the glands which ought to secrete the

digestive fluids. We ought not, therefore, to give artificially

digested food for a longer time than is absolutely necessary.

3. In some of the foods the starch has been converted previously

through the action of the diastase of malt. In these we find no
unchanged starch, or at most mere traces of it ; erythrodextrins

and achroodextrins are found in varying amount; while maltose

and glucose occur usually in large amount.

Nearly all of these are made from flour, and so contain, besides,

the vegetable albumins and mineral matters. In some foods

an alkaline carbonate is added in order to neutralize the acidity

of ordinary cow's milk.

Such foods as these are very easily absorbed. The starch is almost

wholly changed into easily absorbable dextrins and glucose, and

so they require little or no digestion. This is manifestly of the

greatest importance to the child, in whom the power of digesting

carbohydrates is at the minimum.
4. Combinations of dextrins and starch are often met with, and
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are highly vaunted as valuable foods for infants. Such foods

consist simply of flour which has been subjected to a high

temperature, and has thus been baked. The starch during this

heating becomes changed into soluble dextrins. If the flour has

been carefully heated, and for a long enough time, the starch

becomes wholly dextrinized. In the usual foods, however, such

treatment has rarely been carried sufficiently far ; thus only a

part, and usually a small part, of the starch has undergone con-

version even into the early formed or low dextrins. They contain

usually much unchanged starch, along with the albuminous con-

stituents and salts of the grain. Domestically this is known as

the " flour-ball," and is prepared by boiling flour in a cloth for

about twenty-four hours. It then forms a hard ball, which, after

the translucent outside skin has been pared off, consists of a dense

white substance, made up of dextrinized starch. This is then

ground down and mixed with milk for the infant's use. Used in

this manner it forms an easily assimilated carbohydrate, and,

acting as a mechanical diluent, helps to prevent the milk from
coagulating in large or firm clots in the stomach.

If these dextrinized foods are thoroughly well prepared they

form valuable additions to the milk. If imperfectly dextrinized,

however, the large amount of unchanged starch which is also

given forms a great drawback to their use as safe articles of diet.

5. Many preparations sold as food for infants consist simply of

flour or unchanged starchy matter.

Such foods ought never to be given, as only a small part can
be digested by the infant. "We find that many of these, besides,

are very coarsely prepared, and show, when examined by the

microscope, the presence of husks, spicuhe, etc., which must prove
most irritating to the delicate intestinal mucous membrane, and
which form a sufficient cause in many cases for the diarrhoea

which ensues after such food is administered.

Owing to the relatively small number of glands in the intestinal

tract in the young child, and to the immaturity of those which
are present, the infant is unable to assimilate carbohydrates which
require extensive change.

As the child grows older greater liberties may be taken with
his digestion ; but at an early period of his life it is culpable

ignorance to tamper with the delicate machinery of digestion by
giving any or the first food which may present itself to the

parents or to the seller.

It seems to me that the general and unrestricted sale of such
preparations as food for infants ought to be prohibited ; or that,

at least, they should only be sold by qualified chemists who would
first inquire as to the age and condition of the child, and who
would thus know whether the food were suitable or not. A still

safer plan would be that none of these foods should be supplied

unless prescribed by a medical practitioner,—in fact, dispensed in
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the usual manner in which drugs are sold. In order to do this,

however, the method of manufacture and composition of each food,

both before and after being cooked, would require to be made
public and printed on each packet.

It is the wholesale vending, nay, the intrusion, of such foods on
people that renders their use so general. It is a fact that so soon as

a birth is advertised in the newspapers, many of the manufacturers

of these foods send samples of their preparations to the parents,

and, of course, each is accompanied by its own laudatory literature.

The parents, knowing little regarding the proper feeding of their

child, select one which they think is best, and so, unguided by
experience and ignorant of physiological processes, they usually

choose that which is most highly vaunted or is accompanied by
portraits of the fattest babies reared on such food.

It is on account of the incalculable harm which is thus done

—

unwittingly in many cases—to the infantile population, that I

would put the sale of such foods under a restriction. For this

purpose a special clause might be introduced into the "Sale of

Poods and Drugs Act," so as to make the indiscriminate sale of

infants' foods penal.

Almost all the forms of infants' foods are directed to be made
with milk or with a mixture of milk and water, except those

which already contain desiccated milk.

In those which contain malt the starch becomes converted in

large part during the preparation of the food. Now it has been

shown that if malt be added to milk, and if this mixture be kept

at 100° F. for some time, the casein of the milk undergoes such a

change that it becomes uncoagulable by acids. I have verified

this, and find that when acetic acid is added to milk which has

been heated with malt no curdling takes place. This fact must
be of great importance as regards the digestion of milk, for one

great cause of indigestion is the formation of large clots of milk

in the stomach. In foods containing malt the milk is also acted

on during the process of cooking, and so rendered uncoagulable

by the acid of the stomach. Might this not prove serviceable in

the treatment of some forms of indigestion following the use of

cow's milk ? Instead of mixing the milk with any starchy food,

would it not be preferable to keep it in contact with a solution of

malt for some time so as to prevent the formation of dense coagula

in the stomach ?

Such foods containing malt, when the cooking causes an almost

complete conversion of starch, or those which are already entirely

converted, when added to diluted cow's milk, and with a little cream
added (for nearly all these foods are deficient in fat, and the dilu-

tion of the milk reduces the percentage of fat much too far),

make, in my opinion, the most suitable substitute for mother's

milk, or for infants with whom ordinary cow's milk does not agree,

or who are not thriving on it.
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Not only are these foods good as adjuvants to milk, but they
are sometimes the only food which the child can digest. After
once that fermentative changes have taken place in the gastric and
intestinal contents, with consequent vomiting and diarrhoea, the

bacteria which have caused these remain, and cause milk to become
acid as soon almost as it has been taken. Under such circum-
stances the use of milk must be stopped, and we have then recourse

to such foods as the above, along with infusions of meat, as veal or

chicken broth.

At a later date also they are of great value, when we are begin-

ning to add other food materials to the milk. What better can
we begin with than some of the easily digested carbohydrates ?

It would be improper in me to specify by name the particular

foods which I would recommend in feeding infants of various ages.

After what I have said, however, there can be little difficulty in

chosing the particular food for the particular age and condition of

the child. I have shown what I consider to be the most easily

assimilated forms of the carbohydrate group, and from the analyses
of the carbohydrate constituents of the most widely-known foods

for infants now on the market which I have given, it will be easy
to select those which would form desirable additions to, or sub-
stitutes for, a purely milk diet.

"What I have stated regarding the kind of carbohydrate food

which may be given to the infant applies, and in some cases with
even greater force, to the dyspeptic and invalid, or during senescence,

when the digestive organs are feeble and assimilation is less active

than formerly.

In such diseases as chronic gastric catarrh, dilatation of stomach
with concomitant atrophy of the gastric glands, acid dyspepsia,

cancer of stomach, congestion of the gastric and intestinal mucous
membrane from heart or lung disease, I would forbid the use of

ordinary farinaceous food, unless in very small amount ; while I

would advocate the use of partially or completely converted starch.

In ascites or dropsy such food would act most beneficially and
even therapeutically, for glucose and even dextrins form powerful
diuretics, and act without raising the blood pressure.

In many febrile conditions the amylolytic action of the salivary

and pancreatic secretions is greatly lessened, and only harm can
be done by the administration of ordinary starchy foods ; whereas
if predigested they act as valuable and easily assimilated foods.

Again, in those cases where there is great deficiency of hydro-
chloric acid in the gastric juice, as, for example, in anaemia, simple
and pernicious, cancer of the stomach, etc., where proteid matters
are not digested well, starchy food ought to bulk largely in the
diet, as the amylolytic action of the saliva continues for long in

the stomach, there being little or no acidity to cause its cessation.

The carbohydrates, when either partially, or specially when
wholly converted, form easily assimilated articles of diet, and give
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rise to no inconvenience, unless when, like any other food, they are

taken in excess. They are quickly absorbed, and thus form a most
valuable addition to our fat-producing or energy-saving foods.

It is by attending to such points as I have drawn attention to

in managing the dietary of infants and invalids, along with an
improved hygiene, that we may in the future with confidence

expect a greatly diminished rate in infantile mortality, and a much
improved condition in the general health amongst the new mem-
bers of our population.

The President said they were much obliged to Dr Eobertson for

this important contribution on infantile dietetics, and they should
be glad to hear remarks on it from those well qualified to judge of

it from practical experience. He thought they might call on Dr
Carmichael to express his opinion.

Dr James Carmichael said he must bow to the ruling of the

chair, but he was under the disadvantage of not having heard
all Dr Robertson's paper, so that he could not criticise it. Evidently
it was such a long dissertation, and went in such detail into this

matter, that one would require to read it in order to discuss it.

What the President, perhaps, desired was that he should express

in general terms his opinion of these infant foods. He did not

quite gather from Dr Eobertson's paper whether he recommended
them as substitutes for mother's milk during the lactation period,

which the makers advertised them to be. This, of course, he
could not suppose for one moment that Dr Aitchison Eobertson
would do, nor would any medical man who had given attention to

the subject, and who knew and understood the physiology

of infantile dietetics. He thought that they must altogether

discard these foods as substitutes for mother's milk during

the lactation period,

—

i.e., during the first period of life, because

from a physiological and chemical point of view they were totally

unsuited. They did not contain all the elements of nutrition

necessary for the child. Among the foods which Dr Eobertson

had alluded to there was only one that contained all the elements

of nutrition,—viz., malted milk. The others were deficient in

one of the most nourishing ingredients,—viz., fat. Now, the

most important of these elements in milk, the typical food, were
certainly the proteids and the fats in addition to the carbohydrates.

In regard to these foods generally, many of them were cooked, or

at all events altered, during preparation, which deprived them
of the fresh quality of a natural food. Being more or less cooked,

they seemed to act on the child very much in the same way as

cooked or salted food did on the adult ; they did not possess

that which most fresh foods, especially vegetable foods, contained,

the antiscorbutic property. Now they were beginning to find out

that in early life they must pay great attention to this in the

feeding of children. If they fed them on such foods, they were
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apt to develop not only rickets, but also scorbutic symptoms,
which could be prevented by suitable change of diet. He
had referred to these foods as professed substitutes during the

lactation period for the mother's milk or fresh cow's milk, and
he had only done so wholly to condemn them. But they had not

only to feed the child during this critical period artificially, but
afterwards, when dentition was fairly advanced, they had to feed it

like a grown-up person, on a mixed and varied diet, because they

must always bear in mind that children were little men and women,
and had their peculiarities of digestion in regard to food, and they
must study each child and vary the food according to the nature

of the case. When the child was weaned there was no doubt
that these foods, if taken along with other foods, were suitable

and useful. Any of these farinaceous foods combined with
fresh milk formed useful nutriment for a child just after

weaning, given in the form of thick gruel or porridge. But they
were not so good as the natural foods themselves. He much
preferred the natural farinacea,—wheat, barley, or oats. Bread
was the staff of life, so was wheat flour. Barley flour was
equally nutritious, oat flour even more so. So cooked in the

ordinary way, they were a long way more useful than any of the

artificial foods. As to the diastatic property of the prepared foods,

he thought it was no advantage, perhaps the reverse, to healthy

children. He would confine the use of partially predigested foods

to cases of disease where digestion was very much weakened,
as in chronic gastro-intestinal catarrh. But he for one—and he
knew it was the opinion of many of his professional brethren with
whom he had spoken on the subject—maintained that they were
not to be compared with the ordinary natural foods as nutri-

ments. A child as it grew older could convert starch into dextrin

in the ordinary way, and it was an insult to its natural digestive

powers to give it predigested food. He must apologise for the

discursive nature of his remarks. These were some of the principal

points he had thought it well to refer to.

Dr IV. T. Black said he should like to throw out the suggestion

whether the carbohydrates in the form of sugar would not have
some antiseptic power. Would sugar not have the same effect

internally as externally ? He would also ask whether Dr Eobertson
would not justify a diet of porridge ? He was unable to say
whether he (Dr Robertson) regarded it as founded on scientific

principles. Its justification was from its use and results. The
scientific exposition of it might be rather an interesting curiosity.

Dr Lockhart Gillespie said he had listened to this paper with
much interest, because lately he had been looking into part of

this subject himself. He did not know that he had heard any-
thing very new, but the facts had all been put quite plainly

before them. A French physician, Dr Brouget, at the beginning of

this century expressed the opinion that mother's milk was the

2d
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worst thing children could take, because it bred immorality and
hereditary disease. Three centuries before that a chemist, Van
Helmont, held that mother's milk was exceedingly bad, because

it led to inborn propensities being transmitted. He recom-

mended bread boiled in beer or honey as infants' food. He (Dr
Gillespie) did not know whether it was worth while analysing

that. One or two points he had noted. Dr Eobertsou said that

gastric digestion was the same in children as in adults. He (Dr
Gillespie) had an idea that in infants the ferment rennet was very

much stronger. There was a much larger quantity of lab, as the

Germans called it, or rennet. Dr Robertson had said nothing

about want of fat in condensed milks. He might refer to the

British Medical Journal of last summer or the summer before,

where an account of a large number of analyses of condensed milks

was given. Only one or two were found to have been made from
ordinary milk. Most were made of skim milk evaporated down
and with sugar added, generalhy cane sugar. A third set were
condensed milk with some fat, lard, or suet added in small

quantity. One of the causes of illness in children was want of

fat. They might give children any amount of phosphates and iron.

If they had not enough fats and proteids they would suffer. One
reason for giving these foods was, according to Dr Robertson, that

they rendered the curd more digestible. Arthur and Page found

that all that was required was to add a small quantity of a lime

salt to the cow's milk. Two special foods he would like to mention

—Horlick's and Muffler's. The latter was, he thought, the best.

It was made by the Aylesbury Dairy Company, and consisted of

desiccated milk with powdered wheaten flour, powdered white

of ess
-

, and a little lactose. Another thing that Dr Robertson

might have mentioned was humanized milk of the Aylesbury Dairy

Company. No cane sugar was added. It was all lactose, which,

of course, did not cause anything like the same irritation of the

intestinal canal. With regard to oat flour Dr Carmichael had
taken the words out of his mouth. A little of Scott's oat flour

added to the milk gave better results than anything else. The
child fed on mother's milk did not take much at a time, though able

to digest a good deal. When fed artificially it was often made to

take a fixed and too large a quantity. In all artificial feeding-

there should be a text hung up on the wall of the nursery with

the words " little and often."

Dr Allan Jamieson said that at one time he devoted a con-

siderable amount of attention to infants' food, and he could

support a great deal of what was said by Dr Gillespie and Dr
Carmichael. One or two things had struck him at that time, and
struck him still. One was that mothers were apt to give the

milk too dilute. They were afraid, too, of adding much lime-

water. They seemed to think it very dangerous and potent, and
instead of putting in a quarter or a sixth of lime-water, they
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added a teaspoonful to an occasional bottle, and used water
instead. Consequently the milk was not prevented from forming
a hard coagulum in the stomach. Another thing was that they

gave ordinary food often too hot, and that, he thought, was the

reason for the food being so frequently rejected ; not that he would
recommend that bottles which had a thermometer attached should
be employed, because in one or two cases disastrous accidents had
arisen from the thermometer getting broken and some of the

mercury being swallowed. As to the advantages of some of the

well-known substitutes, two things that he knew of formed the

best addition to the food when the child had reached the teething

period. One of these was known as " Chapman's Entire Wheaten
Flour." They must have the entire wheaten flour. It would not

do to have the finest material ground clown and prepared. They
must have the whole ground (only the husk being rejected) in

order to get the salts. The advantage of oat flour was that it con-

tained fat. It was one of the richest of the cereals in fat. It was
the presence of fat which had made it such a nutritious food for

the Scottish nation, now far too much replaced by tea, also for

children as a substitute for the natural food.

Dr Burn Murdoch said he had listened with interest to this

paper, which was a r6mm6 of a subject which, he thought, they

were the better of being told something of now and then, also to

several of the speakers, notably to the practical remarks of Dr
Carmichael and Dr Gillespie. He could not help feeling that

there was a great deal of nonsense talked about the difficulty of

feeding infants. He had not found that difficulty, if the milk was
properly prepared. He had rarely in private practice to fall back
on artificial foods. Analyses of these foods were enough to show
thinking men that they resembled neither human milk nor good
cow's milk. One point he wished to emphasize more strongly than

Dr Gillespie had done, viz., that the amount of food required by a

young infant was exceedingly small. It had been fully worked
up, and the statistics were available for those who chose to

read them in the books,—14, 15, or 20 ozs. in twenty-four hours

during the first month of life, and not more than 30 or 40 ozs. of

fluid in the twenty-four hours, up to the end of the first year,

—

showing the value of mother's milk. Those who were in family

practice had only to contrast with that, the vast amount of fluid

which a thoughtless mother would pour through an unfortunate

infant. Not very long since he found a lady, who was daily giving

her child over 80 ozs. of fluid in twenty- four hours. He only

succeeded in bringing home the folly of such excessive feeding

after showing her four quart bottles full of water. With regard to

grains, he could entirely corroborate what Dr Carmichael and
Dr Gillespie had said as to the great importance of choosing the

proper grains for thickening both milk foods and soups. He
always preferred the three home grains.
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Dr James Bitchie said he thanked Dr Robertson for his paper,

because mainly it seemed to be an argument for the use of natural

foods, first of all of mother's milk, next of cow's milk, in preference

to any of these artificially prepared foods. He (Dr Ritchie) agreed

entirely with what Dr Carmichael had said, that if they could use

any of the natural grains, such as wheat, oats, barley, they were
preferable. In a town he believed in sterilized milk. He agreed

with Dr Carmichael that cooked milk did not yield so much
nourishment as uncooked. It had been demonstrated that boiled

milk was not so readily absorbed as uncooked milk. But as in

towns milk was produced under somewhat unfavourable conditions,

it was wise to give children sterilized humanized milk. If that

could not be done, then let them mix with water, cream, and sugar,

and add a certain amount of flour prepared in the well-known
method of the flour-ball, or instruct parents to get some flour

cooked in the oven by their baker. The flour was cooked in order

to have the starch transformed, and the object of giving it, he

explained to parents, was not to give nutriment, but to make a

soft open curd by its mechanical presence. He dared say some of

the members would remember that a number of years ago he had the

honour of reading a paper before the Obstetrical Society, in which
he described a good many experiments he had made in preparing

foods for children and digesting them out of the stomach. He had
always had the idea before these experiments that lime was most
useful, and give lime-wa:er in large quantities where there was no
constipation, but since then he almost never gave it except in

dia rhcea. When he digested the food out of the stomach and
added lime-water, he got a beautiful curd in small soft flakes

resembling that of mother's milk. But the secretion of the

stomach was acid ; it neutralized the lime, and when this was
done they got almost as hard a curd, in fact quite as hard a

curd as they got with plain water. The more the milk was
diluted with water the softer was the curd. (Dr Gillespie

—

"I referred to salts of lime, not to lime itself.") Dr Ritchie

apologised for his mistake. Continuing, he said that Dr
Robertson should send his paper to the makers of these foods,

so that they might be able to modify the instructions they sent

out, which had the effect of spoiling the foods in their preparation.

Sometimes malt food did good ; in other cases it was absolutely

useless.

Dr Carmichael said he would strongly recommend Dr Robertson

not to follow Dr Ritchie's advice, because he would not get thanks,

perhaps the reverse. When he (Dr Carmichael) was writing a

little book for Mr Pentland the publisher, he on two occasions

mentioned the names of these foods, and Mr Pentland insisted

that he should take it out. Otherwise he might get himself into

serious trouble.

Dr Aitchison Bohertson, in reply, said he thanked them for the
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way iii which they had received his paper. Some appeared to

have misunderstood his object, which was not to formulate a
proper dietary for children, but to give a r6sum6 of the constitution
of infants' foods as they occurred in the market. He did not wish
to lay down any hard and fast rules. The mother's milk was in

general the best. But certainly it was the worst food if the

mother was unhealthy herself. In that he agreed with the
Frenchman mentioned by Dr Gillespie. He entirely concurred
with the other speakers, that most of these foods were unsuitable
for children. At the same time, these foods were very largely

employed, and he had tried to show in what circumstances they
might be safely or even advantageously used. He emphasized the
use of sterilized cow's milk as the next best to healthy mother's
milk. Dr Black had asked him whether sugar might act as a
preservative. He (Dr Eobertson) thought that in the dilute form
it would rather decompose. Porridge made of oat flour was no
doubt an excellent food for children of a reasonable age when able
to digest starch.

2. ENORMOUS PRIMARY SARCOMA OF THE LIVER, IN
WHICH A LARGE BLOOD CYST, SIMULATING A
HEPATIC ABSCESS, WAS DEVELOPED.

By Byrom Bramwell, M.D., F.R.C.P. Edin., F.R.S.E., Assistant Physician,
Royal Infirmary ; Lecturer on Practice of Medicine, School of Medicine.

With Pathological and Microscopical Report by R. F. C. Leith, M.D.
F.R.C.P. Ed., Pathologist, Royal Infirmary ; Lecturer on Pathology, School
of Medicine.

The following case presents many points of pathological and
clinical interest. The more important pathological features are :

—

(1) The rarity of primary sarcoma of the liver
; (2) the large size

of the tumour
; (3) the fact that a large blood cyst (the cavity of

which contained 53 ounces of anchovy-paste-coloured fluid) was
developed in the interior of the tumour.

Clinically, the case is chiefly interesting from a diagnostic point
of view. The physical signs exactly simulated those of an abscess
of the liver. The liver was greatly enlarged ; the dulness extended
chiefly in the upward direction ; the upper limit of the dulness
was a curved line corresponding to the S-shaped curved line of a
moderately large pleuritic effusion ; the apex beat of the heart was
displaced upwards and to the left; the right side in the infra-

axillary and right hypochondriac regions was enlarged and buloiricr

;

a tender spot was present in the sixth right interspace in the
anterior axillary line (indicative of the " pointing " of the fluid

collection) ; an aspirator needle introduced into this spot entered
a large cavity, and from this cavity 53 ounces of anchovy-paste-
coloured fluid (highly suggestive of an abscess of the liver) were
withdrawn on aspiration.
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But against the diagnosis of hepatic abscess were the facts that

there was no history of dysentery or other cause of hepatic abscess
;

and that the fluid removed from the cavity in the liver contained

a much larger quantity of blood (red blood corpuscles) and a much
smaller quantity of pus (leucocytes or pus cells) than a hepatic

abscess usually contains, or, so far as my knowledge and experience

enable me to judge, ever contains.

When, after incision and drainage, the oozing of red blood con-

tinued, the original diagnosis of a hepatic abscess, which was made
before and after the first aspiration, seemed negatived. I was then

at a loss to account for the nature of the condition. The most
likely lesion seemed to me to be a large angioma of the liver which
had broken down and formed a suppurating blood cyst. And look-

ing back at the clinical features which the case presented during

life, I still think that this was the most feasible diagnosis which
could have been arrived at to account for all the facts of the case.

The notes of the case are as follows :—Mrs A. M., aged 25, was
admitted to Ward 5a, Edinburgh Royal Infirmary, on 23rd June
189-4, complaining of debility, emaciation, shortness of breath, and
pain in the lower part of the right chest at a point 2| inches below

and slightly external to the right nipple.

Previous History of the Present Illness.—The patient states that

she was quite well until her marriage, three months ago. Since

then she has suffered from pain in the right side in the position

described above. She thinks it was worse in wet weather. At
first it was intermittent, and of a dull aching character, but lately

it has been more constant, sharp, and boring. The patient attri-

butes her illness to catching cold. At the commencement of the

attack she was troubled with a dry cough, but there was no expec-

toration. The cough continued for two or three weeks, and then

disappeared ; the pain, however, remained. In other respects she

has been fairly well, though getting weaker. Her appetite has

been good, and her digestion good, though she has been somewhat
troubled with flatulence. She has noticed that the right side of

the chest has recently become more prominent than the left.

Previous History prior to the Present Attack.—The patient states

that until the present illness commenced she always enjoyed good

health. She has never lived abroad, and has never suffered from

dysentery, diarrhoea, or any affection of the bowels. She last

menstruated some six weeks ago.

Family History.—The patient is one of a family of five ; four

are living, strong and healthy ; one died at the age of six from

tubercular meningitis. Her father and mother are both alive and
well. So far as she knows, none of her relatives have suffered from

any liver affection.

State on Admission.—The patient is pale and thin ; she looks

extremely ill. She lies on her right side; she says that the pain

is worse when she attempts to move or when she lies in any other
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position. There is no jaundice. The evening temperature is about
100°; the morning temperature 98°; pulse varies from 110 to 120.

The right side of the thorax over the region of the liver (infra-

mammary and hypochondriac regions) looks fuller than the left.

The bulging is most marked in the position of the fifth, sixth, and
seventh interspaces in the anterior axillary line. The sternum
appears to be pushed forward, and there is some fulness in the
epigastrium. A localised tender spot is present in the sixth right

interspace in the anterior axillary line. The apex of the heart is

displaced upwards and to the left ; it corresponds to a point slightly

outside and on a level with the left nipple. The liver dulness is

greatly increased. In the mammary line it extends from the third

rib above to a point 1 inch above the umbilicus. Posteriorly there

is marked dulness over the lower part of the right chest; the dul-

ness extends as high as the spine of the scapula ; its upper border
is curved, and corresponds in shape to Garland's S-shaped curved
line, representing the upper limit of the dulness in a moderately
large pleuritic effusion.

The breath sounds, vocal fremitus, and resonance are absent over
the dull area.

On the left side of the chest the breath sounds are harsh and
bronchial in character, and the vocal fremitus is well marked.
The heart appears to be normal.

The splenic dulness seems to be normal.

The tongue is red, congested, and dark-looking, not furred or
tremulous. The appetite is good. The patient is troubled occa-
sionally with flatulence. The bowels are costive.

The urine is of a dark reddish-brown colour ; clear, acid in

reaction ; its specific gravity is 1014. The deposit, which is con-
siderable, consists of amorphous urates and uric acid. The urea
equals 1/3 per cent. The urine contains neither bile, blood, albumin,
nor sugar.

Treatment and Subsequent Progress of the Case.—On the evening
of the patient's admission to hospital a diagnostic puncture was
made by my House-Physician into the right pleural sac, but no
fluid was withdrawn.

On June 25, a hypodermic needle was passed into the right

chest at the tender spot between the fifth and sixth ribs, and some
dark anchovy-paste-like fluid, highly suggestive of an abscess of
the liver, was removed. On microscopical examination, it was
found to consist of red blood corpuscles, leucocytes, and broken-
down cellular elements, apparently liver cells.

On June 26, 53 ounces of dark anchovy-paste-coloured fluid

were withdrawn with the aspirator : the needle was passed into
the liver at the position of the tender spot between the fifth and
sixth ribs. The fluid which was withdrawn consisted of white
blood corpuscles, red blood globules, broken-down cells, granular
debris, and a few large cells, apparently liver cells, in process of



216 ENORMOUS PRIMARY SARCOMA OF THE LIVER, ETC.,

necrosis and fatty change. The amount of blood which the fluid

contained was much larger than one expects to find in an abscess

of the liver.

The removal of the fluid was followed by marked relief both to

the breathing and the pain.

June 27.—The patient feels better to-day ; she is quite free from
pain; her expression is less anxious looking, but she is very pale,

and the pulse is quick (120), the respirations 32, the temperature

98
0,
8. There was little or no rise of temperature last night.

The tongue is moist, red, and speckled with a white fur.

June 28.—Last night she suffered a good deal from pain in the

right shoulder. To-day she still complains of pain, and the cavity

in the liver appears to be filling up. There is some oedema of the

skin in the right hypochondriac region.

July 1.—The distension of the right side of the thorax is quite

as marked as it was before the aspiration ; the cavity in the liver

has evidently filled up. The pain and difficulty in breathing are

very troublesome. The patient is very pale and weak ; the pulse

ranges from 114 to 120 ; the respirations from 38 to 40. The feet

are slightly swollen. Mr Cotterill saw the patient with me,

and it was agreed to incise the cavity and to insert a drainage-

tube.

The operation was performed on July 2. 50 ozs. of anchovy-

paste-coloured grumous fluid, which was more bloody than that

removed by aspiration, were evacuated.

July 3.—The patient had a very good night. She is quite free

from pain, and says that she feels better. The tongue is clean and
moist, the temperature 97°, the pulse 108, the respirations 36.

July 7.—The wound has been dressed several times ; there is a

considerable quantity of bloody discharge. The patient is very

pale, but in other respects looks better. She says that she has

been much relieved since the operation. The tongue is clean ; the

appetite so good that the nurse says the only difficulty is to satisfy

her, for she is ravenously hungry. She is sleeping well.

July 9.—The bloody discharge still continues in considerable

quantity, and the patient is more anasmic. In other respects she

is well. To have one of Robertson's (No. 3) Bland's pill capsules

three times daily.

July 10.—The bleeding still continues; ice-bags to be kept

continuously applied to the region of the liver.

July 17.—The bleeding still continues notwithstanding the local

application of ice and the subcutaneous injection of ergotine.

The patient was so profoundly anaemic that it was decided, after

consultation, to close the wound. Mr Cotterill accordingly sewed

the edges of the wound closely together with horsehair, and painted

collodion over the surface of the wound.
July 18.—The patient suffered a good deal of pain in the region

of the liver during the night. There is some oozing through the
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dressing to-day. Five minims of turpentine to be given every
eight hours.

July 20.—ISTot a drop of fresh blood has escaped through the
dressing since yesterday morning. She has only had two closes of
turpentine,—one on the evening of the 18th and a second on the
morning of the 19th. She feels sick, the turpentine has therefore
been stopped. She complains of pain in the tip of the right
shoulder. The cyst has again filled up; the right side is again
much more prominent than the left ; the breathing is very rapid,
the patient profoundly anaemic and prostrate. With the object of
relieving the pain and distress of breathing, the cyst was again
aspirated, and 20 ounces of dark bloody fluid, containing some pale
coagula, withdrawn. On microscopical examination the fluid
consisted of leucocytes, red blood corpuscles, granular cUbris, and
a few large cells, apparently liver cells.

July 24.—The patient feels very weak and prostrate, but is free
from pain. There is a little leakage from the puncture.

July 26.—The breathing was so much distressed last night, that
the House-Surgeon again aspirated the cyst in two places. On
percussion to-day an area of tympanitic resonance is present on the
right side between the fourth rib and the seventh space anteriorly.

July 30.—The patient died to-day.

Pathological Eepoht by Db R. F. C. Leith.

The necropsy was made by me on the 31st July 1894, some
twenty hours after death, Dr Bramwell being present.

The body was somewhat emaciated
;
post-mortem rigidity and

lividity were slight. There was a recent linear cicatrix in the
sixth right interspace. It ran parallel with the ribs for about 1
inch from the nipple line outwards. Its outer extremity showed
a small aperture about the size of a crow-quill. This led by a
short sinus downwards, backwards, and inwards into a laro-e

cavity. A probe could be passed into this cavity for fully 6 inches,
and could be moved freely about in it.

On opening the abdomen the peritoneum was seen to be
normal, but the membrane was drawn upwards and over to the
left side. The liver was more pominent than usual, and projected
for fully 2 inches below the costal margin in the line of the
gall bladder. The left lobe extended further into the left hypo-
chondrium than usual, and also projected further downwards.
The right lobe, just below the costal margin, showed a deep
groove formed by the uprising margin of a prominent smooth
tumour-like swelling of a whitish, glistening, and fibrous appear-
ance. This was seen over the whole lower margin of the ri»ht
lobe, and passed upwards beneath the ribs as a large dome-like
swelling. On opening the thorax and removing the sternum with
the rib cartilages, the upper surface of the liver was found to be

2e
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extensively adherent by recent easily separable adhesions to the

anterior part of the diaphragm. These were strongest and oldest

opposite the level of the fifth rib. The large dome-like tumour

already referred to was now seen to occupy the whole of the upper

surface of the right lobe of the liver, and to project considerably

into the left lube, displacing the suspensory ligament fully f of

an inch to the left. It was uniformly round, and had a glisten-

ing, fibrous appearance. It rose gradually upwards, reaching a

considerable height above the ordinary level of the liver in the

middle of the right lobe. The appearance of the groove at its

lower margin was partly clue to the colon, etc., pressing the thin

inferior lower liver border forwards. Two small apertures were

seen in the anterior surface of the tumour, a little above and to

the right of its centre. These led into cavities in the tumour,

apparently separate from one another, and a probe could be

passed from the upper of the two through a small aperture in the

middle of the diaphragm into the right pleural cavity. This

perforation in the diaphragm was due to the puncture of an

aspiration needle shortly before death. The right pleural cavity

contained a small quantity of recent lymph. On palpation of its

upper surface, the whole tumour gave a sense of semi-fluctuation

more marked towards the right side than inferiorly and to the

left.

On removing the liver, the inferior vena cava at its place of

exit from the organ was free from clot, but at its entrance into it,

and for fully 2 inches downwards in the abdomen, it contained a

pale greenish lateral thrombus adherent to its right side. It was

comparatively recent, not very firm or adherent, and faded gradually

below into an ordinary black clot. The vein in its course through

the liver was free from clot. The structures of the anterior

layer of the gastro-hepatic omentum, the hepatic artery, bile ducts,

and portal vein were normal and in no way obstructed. The

portal vein contained no clot even in its main lateral branches.

The liver weighed 9 lbs. 6 ozs., and measured Hi inches trans-

versely, 10 inches antero-posteriorly, and fully 4| inches in

thickness. The tumour was now seen more fully, and occupied,

as already mentioned, nearly the whole of the right lobe and a

part of the left. It projected above the upper surface of the

organ, though it hardly reached its under surface, which presented

practically a normal appearance. It measured 7 inches in trans-

verse diameter, 7i inches in antero-posterior diameter, and about 4

inches in thickness. The gall bladder was small and contracted,

and did not show below the lower liver border. It contained a

small quantity of olive-green viscid bile.

An antero-posterior section was made through the middle of

the right lobe. It showed the tumour mass occupying the whole

of the right lobe, replacing the proper liver tissue everywhere

except for 1 to li inches towards the inferior border, and a mere



BY DRS BYROM BUAMWELL AND R. F. C. LBITH. 219

shell on part of the under surface. It was everywhere encapsulated

by a firm fibrous-looking capsule of varying thickness.

The main mass of the tumour was composed of a structureless,

red, granular, and friable material, obviously crumbling blood-

clot. The rest showed lobed and irregularly rounded masses of a

soft whitish-yellow gelatinous-looking substance, reminding one
somewhat of a gelatinous blood-clot. These were situated towards
the inferior and posterior part of the liver. They were seen,

on the one hand, to be clearly defined and bounded by the

limiting external capsule, and, on the other hand, to irregu-

larly mingle with the hsemorrhagic mass. The largest area

was about the size of an ordinary orange, oval in shape,

with a clearly defined fibrous-looking wall around it, separating

it from the hemorrhagic mass. The same capsular appear-
ance was seen elsewhere, but not so distinctly ; and in all

cases the contained gelatinous material could be easily detached,

and suggested the idea of a multilocular cyst into which the

jelly-like substance had grown as solid ingrowths from part of

the wall. Other antero-posterior sections were made both to the

right and left of this section, and showed irregular and rounded
areas of the gelatinous substance mixed up with red areas, evidently

consisting of pure blood-clot or of the gelatinous material in-

filtrated more or less intimately with blood. What appeared to be
white fibrous septa penetrated the whole tumour in several

directions. Everywhere towards the left the encapsulation

seemed to be perfect, but near the right border there were a few
places in which it was scarcely detectable. In fact this part

showed an appearance as if separate roundish centres had become
confluent. A comparison of the appearances presented by all

these sections led me to believe that the more actively growing
part of the tumour lay towards the right and the oldest part to

the left.
1 The liver substance, where it was still visible outside

the tumour, showed a distinct fatty change. It was paler than
normal, and presented irregular areas of congestion, but nothing
else abnormal. The branches of the portal vein throughout were free

from clot, and the other structures of the portal spaces presented
normal appearances. None of the bile ducts were dilated. Some
of the sublobular veins showed small recent thrombi in the

1 It is a somewhat remarkable fact that in no part of the tumour could I

find any trace of such a cyst as could have held the amount of chocolate-

coloured fluid which was drawn off during life. In fact, so far as the naked
eye could judge, there were apparently no obvious cysts present. A large

number of cysts of various sizes was, however, found microscopically to be
present. On passing the probe through the aperture in the capsule already
mentioned, it was seen to enter into the large hsemorrhagic mass. It is,

therefore, probable, that tliis was the source of the fluid, and that during
life it had been a cystic mass into which haemorrhage gradually took place,

ami the clotting may have been largely just ante-mortem or partly even
pu-t-mortem.



220 ENORMOUS PRIMARY SARCOMA OF THE LIYELi, ETC.,

neighbourhood of the clot, evidently secondary in their

nature.

No growth of any kind was found anywhere else, either in any

of the thoracic or abdominal viscera.

The spleen weighed 5 ozs. It was firm and pale, but healthy.

The left kidney weighed 4 ozs., and the right 4i ozs. They were

both small, and paler than usual ; but beyond a slight waxy
degeneration affecting some of the Malpighian bodies, they appeared

to be healthy.

The stomach and intestines w7ere quite healthy, as were also the

mesenteric and retro-peritoneal glands. The bladder, vagina,

uterus, ovaries, etc., were all carefully examined and found to be

normal.

The heart weighed 7 ozs. Its valves were competent and healthy.

The myocardium was somewhat atrophied and pale.

The left lung weighed 14 ozs. and the right only 10 ozs. The
upper lobe in both was anaemic, and the low*er cedematous. There

was some collapse on both sides, but especially on the right,

towards the base and root. There was also some recent lymph on

the base of the right lung and on the corresponding surface of the

diaphragm around the puncture.

The brain weighed 48 ozs. It was healthy, and no other lesion

of any kind was found in any other structure in the body.

Microscopic Examination.—Sections of the margin of the tumour
showed a well-defined fibrous capsule separating it from the con-

densed and somewhat cirrhosed liver tissue. The structure of this

marginal part of the tumour was mainly cellular, consisting of

spindle and irregularly-shaped cells in a recticular-looking matrix

of finely fibrillar connective tissue. The cells varied much in size,

and resembled sarcomatous cells of a somewhat aberrant type.

Some of them were very large, with convoluted or multiple nuclei.

Such giant cells, however, are not infrequently found in spindle-

celled sarcomata. Many persistent bile ducts were to be seen in

this part of the section. Sections of any of the gelatinous areas

showed a structure characteristic of a medium-sized spindle-celled

sarcoma. The cells were long and spindle-shaped, the nuclei oval

and almost rod-shaped in places. Indeed, here and there the cells

closely resembled non-striped muscle cells. The intercellular sub-

stance was scanty and the bloodvessels rudimentary. Sections of

the material in the large blood cyst or hamiorrhagic-looking area

proved to be ordinary blood-clot. Towards its margins it became
mixed with tumour cells. Many small branched cysts lined with

a single layer of endothelium were seen both in the typical sarco-

matous part and at the margin of the hemorrhagic area. They
were free from contents, except here and there where the haemor-

rhage around them had passed into them and partly filled them.

Microscopic haemorrhages were also plentifully seen in nearly

every part of the tumour.
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Nature of the Tumour.—It was undoubtedly a sarcoma, tending

towards the spindle-celled variety. On account of its numerous
bloodvessels, and the multitude and magnitude of its haemorrhages,

it might be called an angeio-sarcoma. The cysts were hardly

numerous or important enough to entitle it to be called a cystic

sarcoma.

Origin of the Tumour.—After sections of many parts of the peri-

phery were made, some were found showing an early stage of the

growth. They showed columns and islands of liver tissue sur-

rounded by the tumour cells. The latter were seen pushing
themselves outwards between the columns of liver cells, and as

the endothelial cells of the bloodvessels could sometimes here be
made out, the tumour cells apparently occupied the place of the

perivascular lymphatics. This naturally suggested an origin in

the connective tissue cells lining these lymphatics. If any safe

deduction can be made as to the origin of any sarcoma from the

behaviour of its growing margin, then there is clear histological

evidence in this case of the tumour having originated in the con-

nective tissue cells lining the perivascular lymphatics of the

intralobular capillaries of the liver. Block believes that the

origin in his case was from the endothelium of these capillaries

;

while Horup, in his, traces it from the adventitia of the hepatic

arteries.

The literature of primary liver sarcoma is not of a very satisfac-

tory kind. I have found a record of about 33 cases, few of which,

however, can be regarded as true examples. Of these, six were
melanotic and three lympho-sarcomas, more or less diffused. All

except three of them presented the appearance of many nodules

scattered more or less widely throughout the liver substance. In
these three there was a large mass in the right lobe, partly gelatin-

ous, and partly mixed and infiltrated with blood. One was in a

child 8 months old, recorded by West. He speaks of it as a cancer,

and says there were secondary nodules in the lung. From its

description I think it may be justly regarded as a sarcoma. The
second case is recorded by Eoberts, under the title of " A Case
of Fungus Hajmatodes of the Liver." It occurred in a girl of 12,

and formed a large mass weighing about 8 lbs. in the right lobe.

The third case is recorded by Horup of Copenhagen. It occurred

in a woman of 26, and formed a mass in the right lobe measuring
about 5 inches in all directions. It was a small round-celled sarcoma.
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Dr Affleck said that this paper recalled very vividly to his mind

a case that occurred in the Royal Infirmary a few years ago,

which might interest them. In the first place he must refer to

the difficulty of diagnosis in these cases. The more one saw the

less one was likely to dogmatise. The case occurred in this way :
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Aii Italian woman, a street musician, was treated in the Fever
Hospital for typhoid fever. She had all the symptoms of typhoid,

and was in the hospital for three months. A swelling was
observed in the right side. She was admitted to the Infirmary,

and he (Dr Affleck) found a large fluctuating tumour under the

right ribs, and to all appearance in the liver. On a puncture
being made, chocolate-coloured matter came out. Mr Duncan saw
the case with him. The woman was very ill, and had a high
temperature. She had very little acquaintance with English, so

that they could not obtain a history. Surgical interference was
decided on. He thought it might be a suppurating hydatid cyst.

Mr Duncan cut into a huge cavity in the liver. A large quantity

of grumous matter came away, and Mr Duncan introduced a

drainage-tube. The woman lived only a short time, and after

death there was found an enormous abscess cavity in the liver,

communicating with a gastric ulcer, which opened by a sinus

into the cavity, and in and out of which the contents of the

stomach passed. Such things, they knew, happened over and over

again, and that was one of the points to remember in connexion
with these fluid tumours of the liver.

3. SHORT NOTES OF TWO CASES OF OPIUM POISONING.

By James Ritchie, M.D., M.R.C.S. Eng., F.R.C.S. Ed., F.R.C.P. Ed.

The following two cases of opium poisoning seem to possess

features of sufficient interest to warrant the presenting short

notes of them to the Medico-Chirurgical Society.

Case I.—About 6.30 on the morning of 12th April 1895 I was
hurriedly summoned to a case, said to be one of poisoning. I took
with me a syphon apparatus for washing out the stomach, and on
arriving at the house was informed that the patient had dined
heartily the previous evening about seven o'clock, that some hours
later he had experienced severe pain over the heart, for which he
had taken a dose of laudanum, and the friends were afraid that he
had taken an overdose. The patient, a gentleman about 40 years

of age, was in bed, pale, breathing slowly, pin-point pupils ; he
could be roused with difficulty, answered in monosyllables, and if

left alone relapsed at once into somnolence. I at once injected

subcutaneously about ¥V grain of atropine sulphate, got him out

of bed, and with some trouble kept him awake in a chair until

the oesophageal tube was passed and the stomach was washed out.

A large quantity of partially digested food was removed with some
difficulty, because of the occasional blocking of the tube. The
material smelt strongly of opium, and it contained a large amount
of mucus. The stomach was washed out till the water returned
almost clear, then strong coffee was given, and assistants were
obtained to keep the patient walking about. As the pupils were
still small, a second subcutaneous injection of atropine was given,



224 SHORT NOTES OF TWO CASES OF OPIUM POISONING,

on this occasion -j-i^ grain. In the forenoon the patient was still

drowsy, and craved to be allowed to sleep. As the day advanced

he was permitted to rest at intervals. In the evening he was out

of danger, and allowed to go to bed. It was found that the dose of

laudanum taken was 2 ozs. Although he had occasionally taken

small doses for sleeplessness, he was not in the habit of using

opiates. The chief point of interest in this case is that although

a large dose of a fluid preparation of opium was taken at night, it

was found that six or seven hours afterwards the stomach still

contained a large quantity, and therefore the symptoms of opium
poisoning were not so profound as might have been expected in

view of the long time which had elapsed after the taking of such

a dose. The explanation is doubtless

—

First, that the dose had
been taken when the stomach was full of food ; second, that in

consequence of well-marked gastric catarrh the dinner was only

partially digested, and for the same reason only a small portion

of the laudanum had been absorbed. This is a demonstration on

a somewhat large scale of facts with which we are conversant in

practice, viz., that for the immediate relief of severe pain in a

patient who has much in the stomach, or in one who is the

subject of severe gastric catarrh, it is of little avail to give

morphine by the mouth. In such cases it should be given

hypodermically.

Case II.—On July 24, 1895, I was called between one and two

o'clock a.m. to see a somewhat small man who had taken, not very

long previously, about an ounce and a half of laudanum. He
presented the ordinary symptoms of opium poisoning. The pupils

were very small. He could be roused without much difficulty, but

could not be made to give any account of his previous proceedings,

and when left alone he at once fell asleep. Having shortly

before that time read in the British Medical Journal a paper by
Dr Moor, of New York, on " Permanganate of Potash as an

Antidote in Opium Poisoning," I gave, in a large cupful of water,

about an ounce of Condy's fluid, which was fortunately at hand in

the patient's house, then went to get my syphon apparatus.

Immediately after returning, the patient's stomach was washed
out until water, with a small quantity of Condy's fluid added to it,

returned unchanged in colour. A little Condy in water was then

given to drink, and the patient was kept moving. He remained

drowsy until the forenoon. This case seems to afford a good

example of the power of potash permanganate to render innocuous

preparations containing morphine.

Dr Moor {British Medical Journal, June 1895, p. 1369), after

having experimented with morphine preparations, convinced

himself that the morphine is oxidized, and that the manganese

salt is reduced to hydrated manganese dioxide. He found that

sulphate of morphine is decomposed much more rapidly than
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albuminous matter, such as white of egg,—that one grain of

permanganate oxidizes one grain of morphine. Such confidence

had he in the power of this remedy that, although he is very

susceptible to the action of narcotics, he took on one occasion 8

grains of sulphate of morphine, followed in thirty seconds by 4

grains of potassium permanganate ; and on another occasion, two

hours after breakfast, he took 5 grains of sulphate of morphine,

followed in a few seconds by 8 grains of the antidote dissolved in

8 ounces of water, and in neither case did he experience any

effect from the narcotic. Eecently in the British Medical Journal

(May 16, 1896, p. 1193), Dr Luff, of St Mary's Hospital, records a

series of experiments in which he mixed a known quantity of

morphine acetate with vomit, and after thorough agitation a

known quantity of potassium permanganate in solution was added.

After a time careful examination was made, but not the faintest

trace of morphine could be discovered. These experiments

demonstrated that this salt of morphine is more readily oxidized

than other stomach contents. Dr Luff advises that if laudanum
has been taken and the quantity is known, 6 grains of perman-

ganate should be given for every ounce of laudanum, that the

stomach should be washed out, and as morphine is partly excreted

into the stomach, it should be washed out two or three times at

intervals of half an hour. As the antidote seems to be so certain

in its action, such an unpleasant proceeding is surely unnecessary.

Is it not sufficient after the first washing to give small does to be

swallowed ?

Br F. B. Boyd said that he had much pleasure in rising to thank

Dr Eitchie for his very interesting paper. There was only one

point in reference to it that he would emphasize, viz., the purely

local and chemical action of the permanganate in the stomach.

An interesting case occurred the other day where a very young
enthusiastic medical man gave hypodermics of permanganate,

with the natural effect of producing local suppuration. It would
be well to insist on the point, that permanganate was to be given

only by the mouth, and not hypodermically.

Br H. M. Church said that Dr Eitchie had done well in bringing

before them this very simple and evidently very effectual way of

treating opium poisoning with permanganate of potash. He
should like to point out that it was not uncommon to give nursing

mothers a little opium for after-pains. Dr Eitchie had just asked

him if he had had any bad effects on the infant. He had not had
any such effects in giving opium to mothers, although the child

was put to the breast very shortly afterwards. He thought it was
an interesting point in connexion with this discussion. It was
still to be explained whether the oxidation of it took place before

it reached the child or not. At all events, it was the case that it

did not seem to affect the child.

2/
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Meeting XI.—July 1, 1896.

Dr William Craig, Vice-President, in the Chair.

I. Exhibition of Patients.

1. Dr Allan Jamieson showed a case of acanthoma. He had
never seen a similar case, nor did he know of any illustration of a

skin disease resembling it. A. E., 20, a native of Perth, admitted

to Ward 38 on May 30, 1896. Family history good. She has

always been rather delicate, is stunted in growth, and has never

menstruated. For the last seven years has suffered from bronchitis

in winter, and has still a cough. Her complexion is sallow, and
she is thin. Hair has a dry and faded appearance, sandy in

colour. Digestive and circulatory systems normal. Urine con-

tains no abnormal constituents. Her skin disease commenced
when she was six weeks old on arms, and thence spread over

body. Though treated in various institutions with some benefit

for the time, she has never been wholly free from the complaint.

It has been much worse since she was fourteen. When admitted

to the Eoyal Infirmary the cheeks, forehead, and upper lip had
pinkish-coloured infiltrated and crusted oozing patches, indis-

tinguishable from a moist eczema. Scattered over the back, scapular

regions, at root of neck, down the flanks, but less over the spine,

and on the arms and legs, were rose-pink patches not very dis-

tinctly margined, and feeling a little thickened on pinching.

These were dry, scaly, and rough. Between these were numerous
blotches of a pinkish hue, the skin itself being sallow. On the

front of the trunk there were similar patches, which over the

clavicles were arranged in lateral lines, on the hypochondriac

region in dots. On the inner side of the thighs, extending to and
below the knee, and on the areola of the mammae, the condition

reached its acme. It there looked quite like mucous tubercles,

covered with brownish crusts. The patches were elevated from
two to three lines, were uneven, nodulated, or mamillated, blunt

papillary elevations. The elevations were firm though soft to feel,

and their margins were sharply defined against the healthy skin,

from which, indeed, they rose abruptly. The eruption bore

evidence of scratching, and was itchy. The inguinal glands were
enlarged. Boric starch poultices and boric acid baths continued

for a few days removed all crusts and rendered the surface clean

and smooth. Prom this time onwards the sole treatment con-

sisted in inunction with a ten per cent, salicylic vaseline. By the

end of June .the greater part of the eruption was represented by
smooth, flat, pinkish-purple patches, little if at all thickened, and
now the source of no inconvenience. She had put on flesh, and
looked plump and well. But the elevations on the inner aspect of

the thighs and areokehad not flattened down. They still presented

smooth, closely-packed nodular prominences or projections. Most
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of these were a pale purplish-pink, with here and there a few of a

darker brown tint. On pressure the colour faded entirely, and
only returned after a few seconds, and then slowly. The marked
thickening was perceptible on pinching up. One entire nodule, a

quarter of an inch across, was cut out soon after her admission,

and was prepared for examination by Dr Leith. The horny layer

of the epidermis was thin but continuous. Its thinning may have
been partially due to the salicylic acid, which had been used for

a short time. There were long ringer-like, sometimes branched,

prolongations of the epidermis running down into the coriuni

;

these were composed mainly of well-formed prickle cells. The
intercellular lymph spaces were dilated, and the cells themselves

cedematous. The meshwork of the papillary corium was opened
out, the bloodvessels dilated. The deeper layer of the corium
showed some degree of cellular infiltration. Beneath this there

was much firm connective tissue, arranged in wavy bands. Round
the coil glands there was a myxomatous tissue, with branching

connective tissue cells. The glands themselves were little altered.

The condition, therefore, is an acanthoma, with secondary oedema.

It approximates in structure, on the one hand, to eczema in an
exaggerated degree ; on the other, to the structure of a condyloma,

and to the condylomatous-like patches found in the rare disease

called acanthosis nigricans of Pollitzer, Janovsky, and Malcolm
Morris. But for the present the case is unique.

2. Dr G. A. Gibson and Mr Alexis Thomson showed a patient

after excision of pylorus for cancek, also naked-eye and micro-

scopic specimens of two cases of cancer of the pylorus.

Dr Gibson said that the patient, a woman aged 46, was sent

across to him by Dr Goodenough of Dysart in the month of

April. She had presented every symptom of dyspepsia for five or

six months. She was wasting rapidly, and there was in addition, on
examination of stomach contents, total absence of free hydrochloric

acid, and presence of lactic acid, with a very much distended stomach.

There was underneath the origin of the right rectus considerable

resistance on palpation. From all these symptoms he came to the

conclusion that there was probably pyloric cancer. The patient

was in the Deaconess Hospital. He asked his colleague, Mr
Alexis Thomson, to see her with him. They concluded to perform

laparotomy to remove the cancerous growth of the pylorus, as it

seemed an eminently suitable case. The pyloric cancer was
removed, and since that time the patient had made an uninter-

rupted recovery. When she first came under observation she was

6 st. 1 lb. in weight. After operation she was fed on peptonized

food in small quantities by the rectum, and rapidly lost weight,

but she was now 6 st. 10 lbs. in weight. She could now digest

well, could walk a good many miles, and was in perfect health.

Mr Alexis Thomson said that, as neither of the patients had
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arrived yet, lie would show the two specimens. On opening the

abdomen they found a very localized cancer in the region of the

pylorus, and two glands in the greater curvature immediately below

the pylorus. In several respects the case was eminently suitable

for removal,—a very circumscribed cancer, and only two glands.

They proceeded to removal after the method recommended by
Kocher. To those familiar with the system of Kocher he need not

recapitulate the steps. Suffice it to say that they depended very

I v on clamps for prevention of any escape of gastro-intestinal

contents while isolating and removing the cancerous segment of

the intestinal canal. The specimen removed was shown. He
might say that, on account of the hurry they were in, they plunged

it straight in spirit, and it made a most tremendous difference

whether a tumour like this was put straight in spirit, or, as it should

be done, placed for twenty-four hours in running water. The other

pylorus now shown was placed in water for twenty-four hours, so

that the muscle was completely dead, and no longer contracted in

the spirit. But the specimen placed in a vital condition in the

spirit contracted in an extraordinary way. What was a fair margin

of healthy tissue round the cancer now appeared as if in dangerous

proximity to the cancer. Having excised the tumour, they cut

into the stomach ; then, by means of Murphy's button, they united

the posterior wall of stomach and duodenum. Although the

operation was done on the 9th of May,

—

i.e., forty-seven days ago,

—the Murphy's button, which acted so well, had not yet been

passed. Dr Dawson Turner had been trying to identify its posi-

tion by skiagraphy, and although they had not been able to obtain

photographs, they saw by the efflorescent screen that it was some-

where between the umbilicus and the ensiform cartilage,

—

i.e.,

somewhere in the position in which it was originally placed in

the patient. They did not despair of seeing this button again.

Probably it would appear in the course of the next few months.

They should certainly be more at ease when the button had been

found. The patient was shown. It was a little difficult, Mr
Thomson said, to realize now her condition before operation. She
was then very much emaciated and helpless. Dr Gibson had

already mentioned the great addition to her weight. The wound
healed by first intention, and the abdomen was now firm and
natural.

Dr Gibson added that he did not think that surgeons had been

allowed a very fair chance in this matter, because most of them on

the medical side had been inclined to wait until they could fuel a

tumour sometimes as big as their heads. It was advisable that,

when they could infer from the symptoms that pyloric earner

was probably present, they should at once proceed in operation.

Th '/( said he thought the Societymust congratulate Dr
Gibson and Mr Alexis Thomson on the successful diagnosis and
treatment of this very interesting case.
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3. Mr Alexis Thomson then showed a patient after removal of
second division of FIFTH NERVE (by preliminary resection of

malar bone) for epileptiform neuralgia. This was, he said, quite a
characteristic case of severe trigeminal neuralgia. For fully two
years this man's life had been made miserable by really very severe

epileptiform neuralgia coming on in spasms, which absolutely

incapacitated him from doing anything, occurring at frequent
intervals, sometimes three or four in the day, and were associated

with convulsions of the facial muscles,—regular convulsive type
of facial neuralgia. As the neuralgia was mainly confined to the
distribution of the second division of the fifth, they determined
to remove that very thoroughly. They had attempted to do this

before by what was known as Carnochan's process, and were not
satisfied that they got away the entire nerve. They determined in

this instance, in consultation with his friend Mr Harold Stiles, to

follow out the method described very fully in Kocher's text-book,

viz., to expose this nerve by reflecting the malar bone. The malar
bone was detached from its surroundings on all its aspects save the
posterior. They turned it right out in this position, so that they
could trace up the superior maxillary division of the fifth right back
to the foramen rotundum. They divided it, and removed it from
the face as far as desired. The patient was for the present com-
pletely relieved, but it was done only a few months ago, and they
did not know if it would be permanent. There was no anaesthesia

in the area of distribution of the nerve. He had still tactile

sensibility. He (Mr Thomson) was a little disappointed with the
appearance of this patient. The wound healed straight off, and on
removing the collodion the appearance was very good,—not any
more than one of the natural lines on the face ; but since the
patient had been in the country, evidently from consolidation of

malar bone, the scar had become depressed, and there was
distinct deformity, more than they expected, without, however,
any drawing down of the eyelid.

4. Br Hamj Rainy showed a case of paralysis agitans with
some unusual symptoms. The disease, he remarked, began at a
very early age, viz., thirty-three years, and the patient had now
suffered from it for about thirteen years. His work exposed him
to toxic vapours for some time before the disease came on ; but
the immediate cause seemed to have been a fall from a ladder, 6
feet high. There was no obvious injury at the time, but he felt a

good deal shaken, and continued to have pain in the dorso-lumbar
region. About six months later tremor began. It advanced in the
typical way,—arms first affected, afterwards legs. He now exhibited
all the characteristic symptoms,—the tremor, the festinant gait,

difficulty in turning, retropulsion, and sluggish rotation of the
head. He had great difficulty in maintaining his balance in rising
As a rule, the tremor was increased very markedly by any activity
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on his part. Generally when he was sitting in the consulting-

room his tremor entirely ceased unless something occurred to agitate

him. Once he had performed a movement he could go on repeating

it with comparative ease, and the exercise temporarily steadied

him. For example, after having repeatedly swung his arms about,

he could for a short time hold up his hand quite steadily ; then

tremor gradually set in, at first fine, but ultimately attaining a very

considerable amplitude. Movements were more readily performed

against opposition. In feeding himself he had great difficulty in

using a teaspoon, with a full cup he could manage more easily,

whilst he could lift a heavy beaker with a pound of pellets in it

to his mouth without the least unsteadiness. Besides the typical

slurring speech, he had several special difficulties in articulation.

These were for the most part connected with labial consonants

and with explosive letters. There was also another symptom
apparently peculiar to this case. From time to time a little tremor

started in the eyelids and after it had gone on for some time the

eyes shut entirely, and he was powerless to open them again till

he raised the lids with his hand. If he raised the left lid with

his hand the right eye would open of itself, but when he raised

the right eyelid no effect was produced on the left eye, which
continued closed. The levator palpebral superioris was evidently

affected. So far as could be ascertained, the eye symptom noted

has never been recorded in any case of this malady.

III. Exhibition of Instruments.

Mr C. W. Cathcart exhibited O'Dwyer's & Colin's (Paris)

patterns OF intdbation instruments. He said he thought the

members of the Society would be interested in seeing these two

instruments. In the first place he did not think intubation had

been sufficiently recognised and practised in Edinburgh ; and in

the second place, seeing the terrible nature of diphtheria, he

thought anything in the way of improvement ought to be published

and known, and he thought intubation specially likely to be

increasingly used since the introduction of antitoxin. In order to

get the best instrument he got Mr Young to write to America and

ask Dr O'Dwyer to send the instrument he recommended, and he

had received this (details explained). Afterwards, however, a

friend of his who had been visiting the Hdpital pour Maladies

des Enfants in Paris, so strongly recommended Colin's modification

of O'Dwyer's tubes, that he (Mr Cathcart) got over this instrument,

and was much struck with its greater simplicity. O'Dwyer's

introducer and extractor had each three or four screws, but Colin's

could be detached in two seconds without undoing any screws

at all, and could be quickly and easily cleaned. The method
of attaching the tube-rod to the introducer was also very much
improved. There was no screw. It was done simply by a lever

and in a moment it was attached. It could very easily be taken
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to pieces, and after an operation for diphtheria could be thoroughly

disinfected. The next case might be one of oedema of the glottis

extending to larynx, and it might be of the utmost importance to

introduce no organisms into the inflamed larynx. O'Dwyer's
introducer was not easily cleaned. There was a tube which could

not be dried without undoing some screws. This was a dis-

tinctly troublesome thing, as he himself had been made painfully

aware. After using the instrument he boiled it, cleaned it, dried

it, and put it away, and did not require it for several weeks. In

the next case, while driving rapidly along to intubate, he thought
he would make sure that the instrument was working. He tried

to push, and found it was caught so that he could not move it.

There must have been a drop of water in the fitting, causing

rust, which jammed it. With the help of a cutler, after half an
hour's work, he got the rust off, got it oiled, and got it to work.

Of course that would never occur with him again, but it entailed

extra trouble, and was a risk to which the modification was not

liable. The case of O'Dwyer's was leather, to which dirt might
cling. The other was metal, which could be thoroughly cleansed.

Colin's had a shorter tube. The method of extraction used by him
in the Paris hospitals was a beautifully simple one. He did not

extract. He simply put his thumb on the child's larynx and
pushed the tube out, i.e., " expressed."

IV. Original Communications.

1. ON CONTRACTION OF THE ARTERIES OF A LIMB THE
PEOBABLE CAUSE OF MUSCLE ATROPHY IN TUBER-
CULAR JOINT DISEASE.

By A. G. Miller, M.D., F.R.C.S. Ed., Lecturer on Clinical Surgery
;

Surgeon to the Royal Infirmary, Edinburgh.

Mr President and Gentlemen,—My object this evening will

be to show that in all probability the muscle atrophy which accom-
panies tubercular disease of a joint is due to diminished blood-

supply caused by contraction of the main bloodvessels of the limb.

Two years ago, in two papers 1 read before this Society, I men-
tioned that I had frequently noticed, when amputating for

tubercular joint disease, that the main bloodvessels were unusually
small, and I associated this with the atrophy which is so charac-

teristic of tubercle. I was all the more inclined to take this view
of the matter because I have been unable to find any satisfactory

explanation of muscle atrophy. Hilton 2 has pointed out that the

1 " On Bier's New Method of Treating Strumous Disease," Edinburgh
Medical Journal, February 1894. "On the Diagnosis of Tubercular Joint
Disease," Edinburgh Medical Journal, November LS94.

2 Best and Pain, p. 150.
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same nerves that supply a joint, supply also the muscles acting on
that joint, and the skin over the insertion of these muscles. This

explains the fixation and flexion of diseased joints, but not the

muscle atrophy. Now, it seems to me that diminished blood-

supply from a contracted main vessel provides an explanation.

To guard against misapprehension in the course of my argument
which follows, I wish to say that I am dealing with the atrophy

connected with tubercular joint disease solely, not because I sup-

pose it is the only or most marked form of muscle atrophy, but

because I have studied it specially, and because the subject of

muscle atrophy in a general sense would require more time and
knowledge than I have to give to the subject. I do not assume
that I am able to prove my argument. All I claim is that I am
submitting a likely explanation of the phenomena which I have
observed.

There is but one matter of original observation in my paper,

viz., the association of contracted vessels with tubercular joint

disease. This, so far as I know, has not been described before I

drew attention to it two years ago. I regret that I have not been
able to work out this from the experimental point of view, having

no facilities.

In order to shorten this paper, I shall take as granted that

the muscle atrophy which we find so marked in tubercular joint

disease, is greater than can be accounted for by mere want of use

(though my friend Mr Cathcart would not subscribe to this), and
that the atrophy is caused by a reflex influence acting through the

anterior horns of the spinal cord. In regard to the exact "svay in

which this reflex acts there seems, however, to be a difference of

opinion among physiologists and pathologists. Some believe that

there are special trophic nerves supplying the muscles along with

the motor nerves. Others consider that the vaso-motor nerves are

the true trophic nerves. I will not, however, enter upon a dis-

cussion of this subject. I do not consider myself qualified to do

so, and I do not at present think it necessary to establish proof

one way or another. I will merely say that to my mind it seems

highly probable that vaso-motor influences govern muscle nutrition,

vaso-dilatation causing increase of growth, and vaso-contraction

causing atrophy. I employ these terms in a general sense, viz.,

increase or diminution of vascular calibre from any cause.

Supposing, therefore, for the sake of my argument, that the

vaso-motor system controls muscle nutrition, I suggest that prob-

ably the cause of muscle atrophy in tubercular joint disease is

a diminution of the blood-supply from contraction of the main
artery or arteries. In support of this I would point to the follow-

ing facts :

—

1. Contraction of the arteries exists in cases of tubercular joint

disease. This I have frequently seen, and I show you to-night a

leg recently amputated which exhibits the condition very markedly.
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Iii my paper on Bier's method of treating tubercular joint

disease by congestion, referred to above, I use the following expres-

sions :

—
" There is a condition associated with tubercular joint and

bone disease which I have observed, but which, so far as I know,
has not received much attention, viz., that the arteries supplying

the limb are unusually small." In my paper on the Diagnosis

of Tubercular Joint Disease I say also,
—

" The atrophy is of the

limb as a whole, muscle and bone alike, and it tends to persist.

What is the explanation ? I believe that the cause is a reflex con-

traction of the arteries of the limb, which interferes with nutrition.

I have been led to that opinion by observing, when I have had
occasion to amputate for tubercular joint disease, that, though

there may be many active vessels in the neighbourhood of the

disease, the main arteries are always very small. I have often

observed the latter about half the size one would expect them to

be under ordinary circumstances,—in a primary amputation, for

instance." I conclude, therefore, that contraction of the main
bloodvessels exists in tubercular joint disease.

2. This brings me to my second point, which is the co-existence

of arterial contraction and muscle atrophy, not only in cases of

tubercular joint disease, but also under other circumstances. For
instance, it is proved by Thoma 1 to occur in stumps after amputa-
tion. I shall refer to this again. In the meantime I turn to the

question,—If these two co-exist (as they certainly do), which is

the cause and which the effect, or are they both the result of a

common cause ?

It seems to me that muscle atrophy is not likely to be the cause

of diminished blood-supply. It is much more likely to be the

result. They are both symptoms of the same disease, viz., tuber-

cular joint disease, but they may be so because the one depends
upon the other, and, as I have already said, diminished blood-

supply is more likely to be the cause than the result of muscle
atrophy.

In speaking of atrophy generally, Thoma 2 gives three

causes or explanations: 1, Want of use; 2, vaso-motor disturb-

ance ; 3, possible trophic nerve influence. All of these influences

may, I think, imply diminished blood-supply. For instance,
" want of use " means lessened demand for blood ; vaso-motor

disturbance that produces atrophy is likely to be of the nature of

vaso-contraction, and we have seen that the true trophic nerves

may be the vaso-motor system. I think, therefore, that arterial

contraction, and consequently diminished blood-supply, is a cause,

and a very likely one also, of atrophy. I have recently come
across statements which tend to support this view. Mr W. G.

Spencer, in his Erasmus Wilson Lectures on the Pathology of

1 Text-book of General Pathology, by Richard Thoma, translated by Alexander
Bruce, M.A., M.D., etc., 181)6 (p. 301).

2 Loc. cil, p. 446.

2.9
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Bone,1 says, "A diminution in the arterial blood-supply checks

the formation of bone whilst absorption continues, so that eccentric

atrophy is brought about." And again he says, " Atrophy from

disuse, and consequently diminution in the blood-supply, suffices

to explain the changes in bone without the need of supposing a

loss of an efferent trophic influence."

3. My next point is that the muscle atrophy which is found in

connexion with tubercular joint disease is simple. This I have

referred to in my former papers, but may here quote two extracts

from Charcot 2— " In joint disease the muscle atrophy is

simple."
3 "There is no reaction of degeneration." 4 Indeed,

he dwells strongly and frequently on the muscle atrophy from

joint disease differing from that due to nervous causes or want of

use. Others have specially examined the muscles atrophied in

tubercular disease, and have found no degeneration, fatty or

fibroid. I have had the reaction of degeneration tested for in

tubercular joint muscle atrophy, and have found it absent. Now,
this is just the kind of atrophy that we would expect to find as

the result of deficient blood-supply from contracted bloodvessels.

Before leaving this point I must say that muscle degeneration is

found in far-advanced and old-standing cases of tubercular joint

disease, in which the whole limb is atrophied. But this is only

what one would expect, seeing the nerves probably share in the

atrophic changes after a while, and the functions of all the various

parts and tissues are more or less interfered with.

4. My fourth point is that muscle atrophy in tubercular joint

disease is progressive if the disease be not checked, and permanent
if the disease be permitted to go beyond a certain point. This

can be abundantly proved from ordinary clinical experience.

Every one knows how rapidly progressive muscle atrophy is in

tubercular and in some other joint diseases. Unfortunately the

atrophy does not limit itself to the muscles, but extends to the

bones and to the limbs as a whole. 5 Now, this is just the result

one might expect from diminished blood-supply and consequent

deficient nutrition. That such atrophy is apt to persist is also

easily proved from ordinary clinical experience. Do we not see

everywhere shrunken and distorted limbs, the result of untreated

and neglected tubercular joint disease ? Such atrophy is apt not

only to persist, however, but to progress, as in the case of the

limb which I show you this evening, in which the femur and
tibia have become (from tubercular disease of the knee joint) about

half the size (in bulk) of the corresponding bones of the other

1 Lancet, May 30 and June 6, 1895.
'

l Diseases of Nervous System, New Sydenham Society, 1889.
3 Loc. cit., p. 23.
4 Loc. cit., p. 27.
6 Charcot says that atrophy started by joint disease is apt to persist, ami

to cause general atrophy of the limb, loc. cit. (p. 26).
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limb, whilst their length remains much the same ;
and this change

has taken place in twelve months, showing that the comparative

alteration in size cannot be the result of mere want of growth on

the diseased side.

Now, it seems to me that we have hitherto had no adequate

explanation of such a state of matters as this. Why should such

a simple atrophy steadily, and sometimes rapidly, increase ? Why
should it persist, and sometimes go on to permanent and pro-

gressive wasting of a whole limb ?
x

That such an arterial contraction exists in stumps after amputa-

tion has been proved by Thoma.2 He has in such cases found a

permanent and progressive arterio-stenosis, which is due to two

causes—1, Concentric atrophy of the media ; and, 2, thickening of

the intima by deposit of connective tissue. If this or something

similar could be found in connexion with tubercular joint disease,

it would abundantly explain and clear up the cause of the pro-

gressive and permanent muscle atrophy.

Dr Bruce has kindly examined for me specimens of the popliteal

artery and a portion of muscle from the limb which I have shown
to-night, and he reports that he has found slight sclerosis of the

intima in the artery and no degeneration in the muscle. There

has not been time, however, to make an exhaustive examination,

but Dr Bruce promises to carry out the investigation more fully if

I can supply him with material, which 1 hope to be able to do.

5. I would now go a step further, and say that it is probable

that tubercular joint disease causes muscle atrophy by producing

anaemia of the muscle through contraction of the arteries.

In support of this statement I would mention one or two facts

which I think bear on the subject

—

a. Tubercle is associated with anaemic conditions. The so-called

cold abscesses are known to be tubercular, and they have very

little vascularity or inflammatory action about them—hence their

name. Again, tubercular joint affections are so bloodless that

they used to be called " white swelling." As one more surgical

illustration, I would point to the tubercular necrotic areas which
we find in bones, which are absolutely bloodless and apparently

brought about by destruction of the blood-supply. I do not say that

all these conditions are due to arterial contraction, for I do not

know ; but I point to the association of these anaemic conditions

with tubercular disease. I have often thought that in this local

anaemic condition of tubercular parts there is an illustration of

Nature trying to produce a cure by shutting off the blood-supply:

in some cases succeeding, in others failing, through falling into a

Scylla in avoiding a Charybdis. In other words, the anaemia,

1 I have seen cases where the general limb atrophy was so great, and
evidently progressive, as to necessitate amputation even after the joint disease

was cured.
2 Loc. cit., p. 301.
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whilst checking the inflammation, possibly fails to cure the disease

by not supplying sufficient blood to destroy the bacilli.

b. My next point is that irritation, especially a slight but con-

stantly acting irritation, causes contraction of bloodvessels. Now,
tubercular irritation is of this kind, and Charcot says that diseased

joints cause rapid and early muscle atrophy, because the irritation

is continuous.

c. Another point is that congestion is unfavourable to tubercle.

Rokitansky stated long ago that " a congested lung possesses an
immunity against tuberculosis," and it is admitted that there is

some truth in this statement. Page suggested that Koch's
tuberculin acted in the same way ; and Bier founded his method
of treating tubercular affections by congestion on this dogma of

Eokitansky's.

d. My next point I submit with considerable deference, because
it is a mere fancy of my own. It is that possibly the products of

the tubercle bacilli tend to cause vaso-contraction, just as the

products of pyogenic organisms cause vaso-dilatation and diapedesis.

Ogston, Watson Cheyne, and Treves hold that tubercular abscesses

contain no true pus and few leucocytes. My friend Mr Stiles tells

me, however, that more recent investigations show that there is

very little difference between the contents of a tubercular abscess

ami any other collection of pus. That may be so, so far as the

microscope is concerned, but my clinical experience tells me that

there is a considerable difference. And I still think that some
variation in the vascularity may account for this difference.

6. I now come to my last point. When I first thought of a

definite relation between the muscle atrophy and the arterial

contraction which I saw in cases of tubercular disease of joints in

the way of cause and effect, I realized that there must be some
definite connexion between the vessels and the muscles, either

directly or through the nervous system. It occurred to me also

that the tendency of tubercular joint disease to pick out certain

muscles for the manifestation of atrophy would perhaps help me.

I found, however, that whilst in some joints (the shoulder, for

instance) association of the diseased joint and the atrophied

muscles could be made out quite easily, both through the nervous
and the vascular systems, in other joints (the knee, for example)
the relation was round about and difficult to trace. Arguing,

however, from the joint disease as the primary cause, I could

see how arterial contraction could be produced quite easily,

provided the influence passed through the vaso-motor system, for

the vaso-motor system is freely and copiously connected with the

spinal system of nerves.

Next came the connexion between the vessels and the muscles,

and that, of course, was easily made out. But, as I have already

indicated, in this connexion a very significant fact cropped up as

likely either to support or destroy my line of proof—viz., the
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constant and prominent selection of certain muscles for the ex-

hibition of the atrophy in connexion with tubercular joint disease.

Ferrier 1 tells us that extensor muscles atrophy much more
quickly than flexors, because they are weaker. One might suppose,

therefore, that given a general atrophy from contraction of the main
artery of the limb, the extensors will manifest the change first and
most. But there is something more. There is always a close rela-

tion between the special vessels supplying a given joint and those

supplying the muscles that atrophy most. (See Appendix.) From
this intimate relation I gather, therefore, that the special atrophy of

certain muscles can be explained on the diminished blood-supply
theory.

Now, I am quite aware that there are other possible ways of

turning the argument according as one looks at it. For instance,

it might be said that whilst the joint disease is, as before, the

primary factor, the vaso-stenosis is not the cause of the muscle
atrophy, but its result. This would be in keeping with Thoma's
theory 2 that the demand creates the supply, and I thought at one
time that this might be the true explanation—viz., muscle atrophy

first, then arterial contraction and general progressive atrophy of

the limb, but I had two difficulties :— 1. This theory left the

muscle atrophy unexplained, except by a vague and mysterious
trophic nervous influence. 2. The muscle atrophy has been shown
to be simple, and not such as occurs in connexion with nerve
causes. In other words, the facts known fit in better with the

explanation that the arterial contraction causes the muscle atrophy
than with any other theory I know of.

I would sum up my argument as follows :

—

1. Muscle atrophy is a constant and prominent symptom in

tubercular joint disease.

2. No explanation of this atrophy has been suggested hitherto,

except a vague and mysterious reflex influence.

3. Contracted arteries have been seen and proved to exist.

4. The muscle atrophy is of a kind likely to be caused by
deficient blood-supply rather than by nerve influence.

I assume, therefore, that arterial contraction and consequent
diminished blood-supply is the cause of muscle atrophy in tuber-

cular joint disease.

Appendix.

Relation of Arteries sujyplying Joints to Muscles which Atrophy.

Shoulder.—Posterior circumflex and supra-scapular arteries

supply joint and also deltoid and scapular muscles.

Elbow.—General arterial anastomosis round elbow, formed by
branches of superior profunda, inferior profunda, and anastomotica.

1 Lancet, 12th August 1893, p. 386.
2 Loc. cit, pp. 265-269.
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Triceps, brachialis aiiticus, and coraeo-brachialis supplied bysuperior
profunda; biceps by special branches from brachial artery; it

sometimes holds out well.

Hip.—Branches from gluteal and sciatic arteries supply the joint,

and also muscles of hip. Artery to round ligament comes from
internal circumflex of profunda ; hence the thigh muscles atrophy
also.

Knee.—Free anastomosis between articular branches of popliteal,

branches of profunda and anastomotica magna. Quadriceps
supplied by various branches from superficial femoral, profunda,

and anastomotica, and also branches from superior articular arteries.

The Vice-President said they would be glad to hear remarks on
Mr Miller's paper.

Mr Cathcart said that as Mr Miller had mentioned his name in

speaking of one of his lines of argument he might perhaps say a

word or two about this very interesting paper. He personally did

not feel that they had worked out the possibilities of non-use, and
until they had fully worked that out he did not think they need
bring forward a reflex vaso-constriction. As to non-use, what
he meant was this,—That when any part of the body was affected

which had a sensory supply, there seemed to be a reflex inhibi-

tion of that part through the nervous system. Physicians would
probably corroborate this when he asked if it was not the case

that when a patient had pleurisy or pneumonia, that side

of the thorax did not move with the same freedom as the

opposite side ; or that in peritonitis the abdominal respiration

was affected. The movements of a joint, too, were affected when
the joint was diseased. This reflex condition was not one that

the patient was necessarily aware of, nor was it under con-

trol. A child lame with tubercular knee joint might at first

suffer nothing, and was often not aware of anything wrong

;

but the surgeon found wasting of muscle and a stiff joint.

He thought that until they had excluded this possible effect

of reflex inhibition of the muscles acting on this joint and
associated with it, they did not require another theory. At
the same time he thought it required a great deal of very
minute observation to be quite sure about reflex want of use. If

a healthy joint was put on a splint, there being no reflex inhibition

the patient moved it when he could. Anything that brought
on reflex vital inhibition was more efficient for disuse than an
actual splint. With regard to the question of arterial contraction,

it seemed to him excessively difficult. If a patient had an anchy-

losed or amputated limb, apart from any disease the muscles at

once atrophied, and so did the arteries, e.g., after Syme's amputation

there was no further use for the gastrocnemius, and all the muscles

and arteries from the knee downwards atrophied without any
possibility of reflex affection by any inflamed part. One other
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point. Mr Miller said that irritation caused arterial contraction.

Two or three difficulties were involved in that. The irritation

was in the joint, but the contraction was in connexion with
muscles. There was nothing to show that the irritation had any
effect on the muscles at a distance from the joint, when it did not
produce contraction. One certain thing in connexion with in-

flammation was that the vitality of the tissues was interfered

with,

—

i.e., the tissues were irritated, and one of the first changes
was dilatation of bloodvessels, and Mr Miller himself said that

septic inflammation produced congestion, but tubercular irritation

produced contraction. Now, septic poison was as much an
irritant as tubercular. One other difficulty was that he (Mr
Cathcart) was not quite sure that tubercular joints were so very
anaemic. One of the symptoms they trusted to was called " white
swelling." Relative to other forms of swelling it might be so.

But another of the symptoms they trusted to was heat of the joint

as compared with that of the opposite side. If one examined a

recently amputated joint one was struck with many parts of it

being unduly vascular. But he knew it was very easy to criticise,

because the subject was exceedingly difficult. He thought they
were much indebted to Mr Miller for having brought such a

thoughtful and interesting paper before them.

Dr Gibson said there was just one question he was going to

address to Mr Miller, and that arose out of a point which had just

occurred to him with reference to this very interesting paper. He
had personally observed that while in cases like that of this youth's

leg there was atrophy of osseous textures as well as of soft parts,

if they happened to have a tubercular affection of the sheaths of

the tendons, for instance, they had a very considerable amount
of atrophy of muscles, but no atrophy of bones at all. He would
like Mr Miller to explain that conundrum to them, because it

seemed to him it bore on this point. He was sure any one could

vouch for the accuracy of that statement. He would be inclined

to explain it in this way, along the lines laid down by a paper of

the late lamented Dr Boss of Manchester on the segmental distri-

bution of the nervous system. He thought it was extremely
probable that the effect was produced by irritation of some sort,

probably arising from a toxin formed by tubercle bacilli. That
this was in accordance with the theory of the segmental distribu-

tion applied to every texture implicated,—in the one case bones
and muscles, in the other muscles alone affected. That, it seemed
to him, might possibly throw a little light on this condition.

Without trespassing further on the time of the Society, he wished
to bring it to Mr Miller's attention.

Mr Miller, in reply, said that with regard to Mr Cathcart's

remarks he had tried to guard himself. He had said that he did

not look upon this vascular contraction as the only cause. It did

not exclude want of use. In fact he mentioned as one of Thorns
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factors the want of use. But lie had noticed a fact which showed

that want of use could not be the cause of muscle atrophy in

tubercular joint disease, lie had frequently seen cases of tuber-

cular joint disease with atrophy that bad distinctly improved inside

a plaster case. The muscle atrophy had certainly not got worse.

In fact, in some cases he thought the muscles showed improved

nutrition,

—

i.e., provided the joint got better. As regards the

reflex theory, he took it for granted that it was admitted that

atrophy was due to reflex action. Charcot took it for granted all

through his lectures. And, curiously, he got quite a new light on

reading Charcot's remarks on the subject. Charcot attributed the

discovery to John Hunter. He had been looking up John Hunter's

works, but could not get any reference to it. With regard to the

other point, of course dilatation of the bloodvessels took place after-

wards ; but Thoma, in referriug to this subject, spoke about con-

traction occurring as the result of irritation, and Charcot spoke of

joint disease causing atrophy. He (Mr Miller) was piecing the

two things together—perhaps some might think unfairly, He did

not say that tubercular disease caused anaemia, but was associated

with anaemia. Of course there was vascular dilatation in every

inflammation. He thought Mr Catheari's remarks might explain

Dr Gibson's. The reason why atrophy occurred in tubercular

affections of sheaths of tendons was that the muscles were so very

thoroughly thrown out of action. They had to be completely

rested. At the same time there might be some toxic effect of the

tubercle bacillus products.

2. CASE OF DEEP-SEATED TROPICAL ABSCESS OF THE
LIVER, TREATED BY TRANSTHORACIC HEPATOTOMY.
RECOVERY.

By Byrom Bramwell, M.D., F.B.C.P. Edin., Lecturer on Practice of Physic,

Assistant Physician, Royal Infirmary; and Harold J. Stiles, ALB.,

F.B.C.S. Edin.

A.—The Medical History of the Case and Diagnosis by
Dr Byrom Bramwell.

Ct. G., a strong muscular man, aged 28, was seen, with Dr Curtis

Whyte of Dalkeith and Dr T. W. Dewar, on 8th October 1895.

Previous History.—The patient stated that he had enjoyed

perfect health until about six years ago, when he suffered from a

rather severe attack of gonorrhoeal arthritis, affecting especially

the knee, both ankles, and the toes. During this illness he was

confined to bed for nearly a month, and was afterwards treated for

some weeks at Buxton. The following spring he again sufifi red

from rheumatism in both ankles, and was again treated at Buxton.

The rheumatism then gradually left him, and he has been free

from it ever since.



CASE OF DEEP-SEATED TUOPICAL ABSCESS OF THE LIVEK, ETC. 241

Iii June 1894 lie went to Lagos, on the West Coast of Africa.

He describes Lagos as a flat, swampy, stinking, fever-breeding

place, with no safer water-supply than the rain collected from the

roofs of the houses. A month after reaching the colony he was
seized with fever of a malarial type ; the febrile attacks recurred

at longer or shorter intervals, and usually lasted for two or three

days at a time.

In April of the following year (1895) he was seized with a

severe attack of dysentery. This necessitated his removal to

hospital, where lie remained three weeks. From hospital he was
conveyed direct to the ship which brought him home. He derived

great benefit from the voyage, and states that on his arrival in

this country in June 1895 he was perfectly well.

He remained in good health until the end of August, when,
while away from home on a holiday, he was attacked with severe

dysenteric diarrhoea. He returned home looking and feeling ill.

He was seen by Dr Whyte on September 4. The diarrhoea

soon yielded to treatment, but some days afterwards he began to

complain of intermittent pains in the right shoulder, and of a

catching pain in the right hypochondriac region—at a point corre-

sponding to the junction of the sixth and seventh right costal

cartilages with the sternum. The pain in the hypochondriac region

was increased by taking a long breath, laughing, or yawning. It

was so much aggravated by laughing that he was obliged to get up
and leave the room whenever there was any joking going on. This
pain continued notwithstanding treatment.

On the evening of September 20 he was seized with a chill

while out walking, and on his return to the house he had a

distinct rigor. The temperature ran up to 103°. The rigor was
followed by profuse perspiration. He was now kept in bed and
placed on quinine—five grains four times daily. But as the febrile

disturbance persisted in spite of the quinine, and as the patient

complained on several occasions during the next fortnight of slight

chilliness not amounting to distinct rigors, Drs Whyte and
Dewar began to suspect that he was probably suffering from an
abscess of the liver, although no local signs of such a condition

were discoverable. During this period night sweats were frequent;

the temperature always ran up to 101° or 101
o,
5 at night, but was

usually normal in the morning ; the appetite became poor, but the

tongue remained clean ; there was some loss of flesh.

Present Condition.—On October 8 I was asked to see the patient

in consultation with Drs Whyte and Dewar. The most careful

examination failed to detect any physical evidence of local disease.

The abdominal and thoracic organs all appeared to be normal.
The liver was not enlarged, and there was no localised tenderness

even on firm pressure over any part of the organ.

The pulse frequency was only slightly increased ; the respira-

tions numbered 16 per minute; the temperature at the time
2 h
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of my visit was slightly below the normal ; the tongue was clean
;

the appetite poor ; the bowels regular. The patient had, since his

illness commenced, got a little thinner, but there was certainly no

emaciation. The evening temperature had for some weeks pre-

viously been distinctly elevated ; there had been several attacks

of chilliness, followed by sweating, and one definite rigor.

Notwithstanding the absence of any enlargement of the liver

and of any tenderness on pressure over the organ, I agreed with

Drs Whyte and Dewar in thinking that the patient was in all

probability suffering from an abscess of the liver. This opinion

was based on the following line of argument:—(1) That the

patient was suffering from fever of a hectic type, gradual and

progressive emaciation, and occasional attacks of chilliness, hardly

amounting to distinct rigors
; (2) that the febrile disturbance was

irregular in type (in other words, not distinctly malarial), that it

was uninfluenced by quinine, and that there was no definite

enlargement of the spleen
; (3) that the patient had suffered from

severe tropical dysentery
; (4) that the patient complained of

pain in the right shoulder and of a catching pain in the right

hypochondriac region at the junction of the sixth and seventh

costal cartilages with the sternum
; (5) that the most careful

examination failed to detect any evidence of disease in the lungs,

heart, or any other organ, capable of accounting for the symptoms;

and (6) that there was nothing, either in the personal condition of

the patient, his previous state of health, or the family history, sug-

gestive of tubercle—acute tuberculosis being one of the conditions

which was naturally thought of as a possible cause of the symptoms.

For the reasons given above, I concluded

—

Firstly, that the febrile disturbance was not due to malaria, to

tubercle, nor to ulcerative endocarditis ; further, there was no

suspicion of typhoid fever.

Secondly, that it was apparently due to some internal suppuration.

Thirdly, since there was no discoverable local lesion in any other

organ [negative evidence), and because (a) of the very definite

history of dysentery, and (b) of the presence of pain in the right

shoulder and right hypochondrium (positive evidence), that (notwith-

standing the absence of any obvious enlargement of the liver) the

internal suppuration, which we believed to be present and to be

the cause of the fever, was in all probability situated in the liver.

Believing, then, that the case was one of hepatic abscess, we
decided that, if the symptoms did not subside after further treat-

ment with still larger doses of quinine, the liver should be explored

by diagnostic puncture, with the object of endeavouring to localise

the pus.

October 23.—As no improvement had resulted, Mr Stiles was

asked to see the case. He agreed with the diagnosis, but con-

sidered it advisable to wait for further indications of the position

of the supposed abscess before proceeding to operative interference.
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On October 30 another consultation was held (Drs Whyte,
Dewar, Bramwell, and Mr Stiles being present). The patient was
evidently losing ground ; his expression was indicative of languor

and debility ; his features were somewhat pinched and shrunken
;

he was thinner ; the fever was higher ; and although there was no

jaundice, he exhibited in some degree the sallow, earthy complexion

which is frequently observed in patients suffering from hepatic

abscess.

He complained of a dull, ill-defined pain and sense of weight

over the right hypochondrium ; of attacks of chilliness, amounting

almost to rigors ; and of profuse perspirations, especially during

sleep. He preferred a dorsal decubitus, but it could not be said

that lying upon his left side gave rise to any additional discom-

fort.

The temperature chart during the previous fortnight showed a

distinctly hectic type of fever, the evening rise ranging from 102°

to 103°, with a morning fall to between 99° and 100°. The tongue

was moist, with a white fur on the dorsum, and red edges. The
appetite was markedly impaired, but there had never been any

vomiting. The bowels were normal. The urine was high coloured

and loaded with urates, but otherwise normal.

The abdomen was flat and flaccid. The epigastrium was, if

anything, a little hollowed out ; its two halves were perfectly

symmetrical, and moved equally with respiration. The muscles

attached to the right costal margin were free from any rigidity.

Two of the gentlemen who took part in the consultation thought

that there was just a suspicion of greater fulness on the right side

opposite the seventh, eighth, and ninth ribs in the mid-axillary

line, but the alteration, if any, was so very slight (and two of us

were not satisfied that it actually did exist) that little or no signi-

ficance could be attached to it. The intercostal spaces over the

region of the liver were quite distinct, and there was no trace of

subcutaneous oedema. The patient was unable to refer to any
distinct local pain further than a sense of weight and aching over

the whole of the right hypochondrium, and of a catching pain on
taking a deep breath, at the junction of the sixth and seventh right

costal cartilages with the sternum. There was no local tenderness
;

indeed, the ribs and interspaces could be very firmly pressed upon
without causing any discomfort. There was certainly no enlarge-

ment of the liver in a downward direction, and percussion failed

to show any evidence of a dome-shaped enlargement upwards.

There was no cough. The lungs appeared to be quite healthy. At
the extreme base of the right lung, in the posterior axillary line, a

very faint friction rub (probably sub-diaphragmatic) was heard

over a very localised area about the size of a five-shilling piece.

There was no enlargement of the spleen. The heart was quite

normal. Rectal examination was entirely negative.

The general condition was less satisfactory than it was when I
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had last seeu the patient a fortnight previously. I saw no reason

to modify my previous conclusion that the cause of the febrile

disturbance was in all probability suppurative hepatitis, and that

the pus was probably deeply seated in the upper and back part of

the right lobe. The very localised friction rub over the base of

the right lung, which was the only physical sign indicative of

disease, seemed to support this opinion, which was concurred in

by all the gentlemen who were present at the consultation, and
was communicated to the patient's relatives.

The question of immediate exploratory puncture was again

debated, and it was decided to wait for a few days longer, with

the object of seeing if any further symptoms or signs indicative of

the position of the supposed abscess would develop ; and then,

whether such development took place or not, that the operation of

exploratory puncture should be performed.

B.—The Surgical Treatment of the Case, and Eemarks by
Mr Stiles.

On November 7 I was sent for to see the patient again. He
had had a bad night in consequence of having been seized with

a lancinating pain, localised to the seventh interspace in the mid-
axillary line. The evening temperature during the previous

week had risen to between 103° and 104°, and on one occasion

reached 104
o,
6 ; there had been no distinct rigors, but the night

sweats were more profuse. As the temperature had gradually

been getting higher and the patient slowly but surely losing

ground, it was decided to explore the liver for pus, notwith-

standing the absence of any enlargement. A medium-sized

trocar and canula belonging to the ordinary Potain's aspirator

was pushed into the liver in the mid-axillary line through the

seventh intercostal space ; this situation was selected, firstly,

because from it the upper and back part of the right lobe could

be most readily reached, and, secondly, because it was the seat

of the sharp localised pain of which the patient complained.

Pus was reached after the trocar had penetrated for a distance

of about 2\ inches from the surface, a slight resistance being

encountered as the wall of the abscess was pierced. About a

tablespoonful of brick-red pus, strongly suggestive of anchovy
sauce, was removed, and received into a sterilised bottle. It

was found that the canula could be pushed up to the hilt

without meeting with any resistance, thus proving that the

abscess was of considerable size. The pus, which was without

odour, was carefully examined microscopically for organisms,

but none could be discovered. Gelatine and agar-agar tubes

were inoculated, ami remained sterile. In view of the fact that

amcebse have been found in such abscesses by Kartulis, Koch,

Osier, Coimcillman and Lafleur, Galloway and others, many films
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were specially stained for them, but with a negative result.

The " pus " consisted chiefly of granular detritus, fragments of

chromatin, pigment granules, and a few red and white blood-

corpuscles.

On November 9, assisted by Mr Ernest Fortune, I performed
the following operation :—The skin having been pulled down-
wards, an incision 4 inches in length, and commencing in the

mid-axillary line, was carried obliquely downwards and forwards
over the eighth rib, and a portion of the latter, 2-\ inches in

length, was excised subperiosteally. The upper edge of the

wound was then retracted and a corresponding portion of the

seventh rib was excised, also subperiosteally. With an aneurism
needle a catgut ligature was tied round the extremities of each of

the periosteal troughs which remained, thus securing the intercostal

vessels. The periosteum which intervened between the ligatures

was then removed, as also were the adjacent intercostal muscles
and a digitation of the serratus magnus. In this way an area of

costal pleura, about 2 inches square, was exposed, an endeavour
having been made not to wound the pleura in dissecting the above-
mentioned structures from off it. It was found, however, that a
small opening had been made into the pleura in dividing one of

the ribs, the result being that a small quantity of air could be
heard to enter the chest with each inspiration. The general cavity

of the pleura was next shut off by the introduction of a circle of

interrupted and overlapping catgut sutures, according to the

method recommended by Mr Godlee, 1 but deeply enough to

penetrate not only the costal and diaphragmatic pleura, but the
whole thickness of the diaphragm along with the capsule of the

liver. A crucial incision was then made through the costal pleura
within the area enclosed by the sutures, and the diaphragm, covered
by its pleura, exposed. The diaphragm was then incised parallel

to its fibres, and—as was anticipated from the slightly thickened
and opaque condition of its pleura—was found to be adherent to

the liver. As, however, the adhesions were recent, and allowed
the fibres of the diaphragm to be readily separated from the
capsule of the liver, these two structures along with the four doors
of the costal pleura were united by a second continuous circular

suture placed within the interrupted ones already mentioned. An
area of liver about the size of a half-crown piece was thus exposed
within the second or inner circular suture. The circumference of

the wound was then packed with a strip of gauze, and the largest

trocar and canula of the aspirator was pushed backwards and
slightly upwards into the liver, and the abscess reached at a
distance of about 1 inch from its surface. With the canula
retained in position to act as a guide, a knife was pushed alongside
it into the abscess, and the opening dilated by a pair of dressing

1 Brit. Med. Journ., Oct. 22, 1887.



246 CASE OF DEEP-SEATED TROPICAL ABSCESS OF THE LIVEK, ETC.,

forceps so as freely to admit the finger. There was no haemor-

rhage to speak of. Before allowing the contents to escape, the

finger was used to ascertain the size and nature of the abscess

cavity. It was found that we had to deal with one large cavity,

nearly the size of a child's head, situated in the upper and back
part of the right lobe—the commonest situation. The finger was
unable to reach the limits of the abscess until the greater part of

the contents had been allowed to escape. The wall of the abscess

was soft and friable. There were no diverticula. The pus, which
had the appearance already described, was of a mucoid consistency,

and contained much debris and soft pulpy necrotic masses. After

evacuating the contents, the cavity was flushed out with a large

quantity of sterilised water, which brought away a further quantity

of necrotic tissue. The cavity was drained by means of a Keith's

glass tube, 3 inches long, and fitting tightly within a flanged rubber

tube long enough to project for an inch or so beyond the glass. In

this way collapse of the tube was prevented, while at the same
time the risk of its extremity pressing injuriously upon the wall

of the abscess was avoided. The wound was stuffed with iodoform

gauze, and partly closed by a couple of sutures introduced at each

extremity.

Progress.—Nov. 10.—Slept well ; temperature normal
;

pulse

66 ; respirations 26 ; sweating much less. Complains of pain

when he tries to move arm.

Nov. 11.—Patient looks much brighter, having already lost to a

great extent the earthy and pinched look. Pulse and temperature

normal ; more inclined for food. Dressing soaked with a con-

siderable quantity of dark red muco-pus, almost gelatinous in

consistency.

Nov. 13.—Been perspiring more freely ; temperature 101°
;
pulse

80 ; respirations 28. Dressed ; tube found to be blocked with gela-

tinous-looking necrotic masses. Eetention of 2 or 3 ozs. of muco-
pus, which accounts, no doubt, for the elevation of temperature.

Iodoform gauze-stuffing removed and renewed. A probe passes

for 5 inches before striking the further side of the abscess.

Nov. 15.—Temperature been normal since last dressing. Dis-

charge copious and of same character. Appetite much improved
;

can move arm more freely.

Nov. 17.—Discharge same character, but less in quantity.

Nov. 21.—Complained of pain in right side since last night. This

found to be due to the pressure of the flanged edge of the glass

tube, which now passes very obliquely upwards and backwards.

(Esophageal tubing substituted for the glass one.

Nov. 24.—No pain since tube changed. The discharge is now
very scanty, and has quite altered its character, being ordinary or

laudable pus, such as one would expect to come from an abscess

cavity lined by healthy granulation tissue. The unhealthy necrotic

lining has evidently been completely cast off. The probe passes
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very obliquely upwards for about 3 inches ; from its direction it is

evident that contraction is taking place mainly from below, in

consequence, no doubt, of the upward pressure exerted by the

abdominal contents.

Nov. 24.—Smaller and shorter tube introduced.

Nov. 29.—Tube removed ; the sinus only 1| inch in length
;

stuffed with iodoform worsted.

The further progress need not be detailed ; suffice it to say that

the patient rapidly gained in weight and strength, so that by the end

of the fourth week he was able to be out of bed, and three weeks

later he was going about out of doors with the wound completely

healed.
_

.

On January 2, 1896, physical examination showed that the liver

was very considerably diminished in volume ; the relative dulness

in the mammary line commenced at the upper border of the fifth

rib and became absolute at the sixth interspace ; the lower edge

did not quite reach the costal margin, and light percussion gave a

stomach note over the entire costal angle right up to the sternum.

On the right side, below the angle of the scapula, and in the lower

axilla, the lung note was somewhat impaired, and ceased altogether

two finger's breadth above that on the left side. The breath sounds

over this area were feeble, otherwise normal. There was no fric-

tion. There was some falling-in of the chest wall on the right

side opposite the seventh, eighth, and ninth ribs, but the expansion

of the chest was equally good on the two sides.

The patient was seen again a few weeks ago, and appeared to be

in perfect health ; he has gained two stones in weight since the

operation, and is in the habit of taking a great deal of exercise
;

his digestion leaves nothing to be complained of. The cicatrix is

somewhat depressed, and becomes drawn in during inspiration.

The physical signs are much the same as they were five months

ago. The whole of the costal angle is still free from liver dulness,

but the breath sounds at the base of the right lung are more dis-

tinct, and can be heard almost down to the same level as on the

left side.

Remarks.—In reviewing this case from the surgical aspect,

there are one or two points to which further allusion may be

made.
Although the history, the discomfort in the hepatic region, the

constitutional symptoms, and the healthy condition of the other

organs, all pointed to suppurative hepatitis, it nevertheless

remained for the aspirator to establish the diagnosis, to determine

the situation and size of the abscess, and to decide as to the

nature of the operation which would require to be performed.

If pus be present in the liver without giving rise to any

external manifestations, then we must conclude that we have to

deal either with small multiple abscesses or with a single abscess,
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which, if of considerable size, will in all probability be situated

either in the upper or upper and back part of the right lobe. The
question therefore arises as to the best site from which to make
an exploratory puncture in order to reach the pus by the safest

and most direct route. As the result of investigations in the

post-mortem room, I came to the conclusion that the seventh

intercostal space in the mid or anterior axillary line should be the

point first chosen, and the trocar passed either vertically to the

surface, or with more or less inclination upwards and backwards.

The lower part of the pleural cavity, if not obliterated by adhesions,

will of course be traversed, but the lower edge of the lung will be

above the puncture. Should this fail to strike the pus, further

exploration should be made through the seventh space in the

scapular line, and, if necessary, from the sixth and eighth spaces.

If there be no downward enlargement of the liver, the ninth space

would be too low, and there would be considerable danger of the

trocar entering the colon, the gall-bladder, or even the duodenum.
The next question to consider is, Having struck the pus, should

the operation be at once proceeded with ? I think not. A small

quantity of pus should be withdrawn into a sterilised bottle and

subjected to careful microscopic examination, and culture tubes

should be inoculated. By this means, the surgeon, within forty-

eisht hours, will o-ain information as to whether the abscess be

sterile, or whether organisms be present, and if so, their nature.

In a large proportion of cases, the pus in tropical abscesses of the

liver has been found to be sterile. In other cases it has contained

the amoeba coli, either alone or in conjunction with the ordinary

pus-forming organisms, or the latter only have been found.

Should pyogenic organisms be discovered, then the subsequent

operation must be performed in such a way as to prevent infection

of the pleural and peritoneal cavities. This, of course, is best

done by operating in two stages. The first operation consists in

the exposure of the liver, the shutting off of the serous cavities by
sutures, and the plugging of the wound to bring about adhesions

;

at the second, a few days later, the abscess is opened. If, however,

the pus be sterile, as it very frequently is, then I see no reason

why the abscess should not be opened at once, and the patient

thereby relieved from the anxiety and shock of a second opera-

tion.

Even although the pus be sterile, that should not prevent the

operator from shutting off the pleural and peritoneal cavities as

far as possible. To do this, portions of two ribs should be excised,

and a good large area of costal pleura exposed. Having excised

the ribs, the soft parts (periosteum, intercostal muscles, and a

digitation of the serratus magnus) should be dissected off the

costal pleura, if possible, without wounding it, a step which will

require considerable care when dealing with thin healthy pleura.

From the reports of cases to which I have had access I find that
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the costal pleura has been incised before stitching it to the

diaphragm. It appears to me that it is a much better plan to

pass the sutures before incising the pleura; with the costal pleura

freely exposed, and stretched across the floor of the wound, the

suturing of its circumference to the diaphragm and liver is

rendered simpler and more satisfactory than would be the case if

the pleural cavity were first opened into. When the right lobe of

the liver is the seat of an abscess, the diaphragm is pushed up
into close contact with the costal pleura, so that with a fully

curved needle (a Hagedorn's and holder) a circle of interrupted

and overlapping sutures nay readily be introduced. Most
surgeons, I observe, have introduced them merely into the

diaphragm ; but seeing that we can never be certain whether the

liver has become adherent to the diaphragm, it is better to carry

the sutures through the diaphragm into the capsule of the liver,

and in this way to shut off the pleural and peritoneal cavities at

one and the same time. Another advantage of not incising the

pleura until after the sutures have been introduced, is that very

little air enters the chest, and complete and sudden collapse of

the lung is thus prevented— a matter of some importance with

the patient under the influence of an anaesthetic. In our own
case, air was sucked into the chest through a small accidental

opening into the pleura as well as each time the pleura was
punctured in the act of introducing the sutures. Dr Whyte, who
administered the anaesthetic, was unable to observe that this

produced any effect upon the respiration. The same observation

has been made when the pleura has been wounded in the act of

removing a cervical rib.

The inner continuous circular suture may, perhaps, not have
been necessary ; as, however, the adhesions between the diaphragm
and liver were of recent origin, it was thought safer to employ it

;

in the absence of such adhesions it should certainly be used.

Special precautions have been taken in order to diminish the

amount of haemorrhage resulting from the necessary incision into

the liver to reach the abscess. Zancarol,1 who has probably had
the largest experience in the treatment of hepatic abscess, recom-

mends that the cautery be used for this purpose. Edmunds,2

having introduced a special trocar and cauula into the abscess,

withdraws the former, and substitutes for it a narrow grooved

director; the canula is then withdrawn, and a long wedge-shaped

knife passed along the director into the abscess.

Except in abscesses which are unusually deep-seated, the simple

method of pushing the knife into it alongside an ordinary canula

left in position to act as guide, and following up this with dressing

1 Trailement chirurgicul des abces clu foie des pays chauds. Paris, Sternheil,

1893.
2 St Thomais Hospital Reports, new series, vol. xxi., 1893, p. 205.
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forceps to dilate the opening sufficiently to introduce the finger,

appears to be a perfectly safe procedure.

As regards the treatment of the abscess cavity, Fontan 1 recom-

mends that its wall be scraped, and claims that by this means the

healing process is hastened. In a large abscess of the liver such

as has been described, thorough douching, followed by free drainage,

is simpler, and gives perfectly satisfactory results, and, moreover, is

free from the risk of haemorrhage or of opening into the biliary

passages.

The last point to which it is necessary to refer is one which has

already been mentioned,—namely, that cicatrization of the abscess

takes place chiefly from below. This is a point which should be

borne in mind in considering the level at which the abscess should

be opened, as it is evident that drainage will be better maintained

if the abscess be opened at its upper rather than at its lower

part.

Surgeon-Major Black said that some time ago he met with a case

of an invalid soldier very similar. It was in the clays before anti-

septics and drainage-tubes were in use. It was a large abscess,

very chronic, diagnosed beforehand in consultation. There was
protrusion of right hypochondrium and between the ribs as well,

the liver coming below the cartilaginous border. There was
scarcely any doubt about the nature of the disease, and, after due
consultation, operation for evacuation was decided upon, and he

introduced a canula below the border of the cartilages into the

cavity in the liver, and in due course followed a flow of pus
through the canula. This part of it was altogether very successful,

and everything went right for a few days. The canula was
inspected every day. The flow of pus went on regularly. At last

events took a turn, and had there been antiseptics in those days, a

drainage-tube and dressings would have been of service. The hard

canula was still kept in, tied down by tape, and so on. By-and-
by pus began to ooze along outside of the canula. They thought
peritonitis was impending. This turned out to be the case, and
the patient died of peritonitis. There was no superficial hepatitis,

no costal pleuritis. They had not reckoned on non- adhesion of the

liver all over it. Pus therefore had escaped into the peritoneum
alongside the tube. In this case the abscess was more towards the

border of the liver, so that it had easy access to the peritoneum.

Military surgeons in India had these cases very frequently, and
nowadays it was a very successful operation under antiseptics.

Dr Leith said he would like to convey his congratulations to Drs
Bramwell and Stiles for bringing forward such an excellent illus-

tration of the more fortunate results which one now occasionally

met with, more frequently than in the past, in cases of hepatic

1 Rev. de Chir., Feb. 1892.
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abscess. Few of lliem could presume to have had much experience

in this country of this rare condition. At the same time, the

experience of the past and the literature were always open to them,

and therefore they were at liberty to judge of this case according

to these lights. He thought they would agree that nothing had
been left undone in the diagnosis and treatment of this case. He
might ask Dr Bramwell if, in excluding malaria, he had examined
the blood for organisms, as that was necessary besides the negative

point, viz., the absence of benefit from quinine. He should like

to allude to the increase in medical knowledge within recent years

with regard to hepatic abscess. The books of a few years ago

told them that hepatic abscess, when treated artificially, was not

nearly so successful as when allowed to find a drain for itself; and
further, that when pus was formed the time for active interference

was gone by. When they found such extraordinary statements

made by Indian surgeons, to whom they looked for information on
the subject, they were delighted to find justification for the newer
progressive statements now made, to the effect that hepatic abscess

taken as early as in this case was not such a serious condition.

He (Dr Leith) believed that quite 50 per cent, were followed by
recovery. This case was a perfectly classical one in almost every

point. The early resort to aspiration was to be highly commended.
He had spoken to an Indian surgeon—he was sorry he did not see

him there to-night—on this question, who told him he never

failed to aspirate early. When he excluded other lesions, he never

failed to use something like 6 feet of aspirating needle before

giving up the search for pus. He selected the seventh or eighth

interspace, usually in the anterior axillary line, entered the

aspirator inwards, then turned it upwards. If he found nothing,

he re-inserted it in various directions before complete withdrawal,

so that there was only one puncture through the chest wall and
capsule of the liver. If he still got nothing, he tried the left

lobe from the front in the same way. Dr Leith illustrated the

procedure by sketches on the black board. That was a pretty

extensive procedure, and he said he never had any harm resulting

from it. There was no doubt that the only danger was haemor-

rhage. That had happened, and was not to be entirely excluded.

Only the superficial and not the interior haemorrhage was to be
feared. So far as the destruction of liver substance was concerned,

they had far more liver than they needed, and could quite afford

to destroy as much as that without any harm whatever. Let them
adopt, as Mr Stiles had here done, the golden rules of early

incision, free drainage, and complete asepsis, and the future would
record still better results than the past had done.

Surgeon-Captain J. Chaytor White said that he was not the Indian

surgeon Dr Leith had referred to. He had had no experience of

internal haemorrhage. The operation they always did now was
free opening and free drainage.
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Dr W. Russell said he would like to say a word before this dis-

cussion closed, simply to support what had already been said with
reference to the necessity of rather fearless exploration of the liver

by means of the aspirating needle. He would almost like to ask
Dr Bramwell why he delayed so long in exploring this case. The
diagnosis, on his own showing, was quite without doubt. He would
like to ask Mr Stiles why he postponed. When they got a surgeon
to see a case in hospital he had for some reason or other a hesita-

tion about putting an aspirating needle into the human body. As
a physician he had not had that hesitation, and he could remember
one case of this kind, when he was house-physician at Wolver-
hampton seventeen or eighteen years ago, they aspirated at least

six or seven times in the liver without any injury whatever, and
without expecting any injury from it. His rule certainly since

then had been somewhat fearlessly to work with his aspirator and
with its needle, and he must say, in spite of all his admiration for

the beauty of the record of this case and for the very excellent

result, he was surprised at the hesitancy shown both by Dr Bram-
well and Mr Stiles in the practical application of that most useful

instrument,

Dr Bramwell, in reply, said that the blood ought to have been
examined. Personally he had never seen the malarial organism,

though notwithstanding his friend Dr Laurie's recent criticism,

he certainly believed in its existence. With regard to Dr Eussell's

criticism, he might say that when he first saw the case on October

8, although he thought it was highly probable that there was
an abscess, yet he thought it better to try the effect of larger doses of

quinine before operating. He did not think that by the delay of

a fortnight anything was lost. At the end of that fortnight, as the

patient was no better, Mr Stiles, who was asked to see the case,

with the object of puncturing the liver, thought that, from the

surgical point of view, it would be better to wait in order to get

some clue as to the position of the abscess. He fully admitted that

one could puncture the liver with a clean aspirating needle without
any danger; that was acknowledged.

Mr Stiles said he desired to thank the Society for the way in

which they had received this case. His feeling was that the

patient was not losing ground. He was a man of very strong

physique, and was able to walk, and a fortnight had not made
much difference in the past, and was not likely to. His second
reason for delay was this. His teachers had impressed on him
the importance of opening abscesses at the time of aspiration.

There was no enlargement of the liver, and he had no means of

localizing the depth and situation of the abscess. There was
always the risk of extensive haemorrhage. He thought they gained

by waiting rather than lost by it,

Surgeon-Captain While said that for diagnostic purposes puncture
had been done on a certain day, and operation, at most, twenty-four
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hours later. It had not been done at time of puncture. Of course,

as Dr Bramwell and Mr Stiles said, the diagnosis was undoubtedly
obscure in this case. That was a sufficient reason for delaying the

puncture.

3. GENERAL SECONDARY CARCINOMA OF THE BONES :

OSTEOMALACIA CARCINOMATOSA.

By James Eitchie, M.D., M.KC.S. Eng., F.R.C.P. Ed., etc. Pathological
Report and Microscopical Investigation by James Purves Stewart, M.A.,
M.B.Ed., M.R.C.S. Eng.

We not infrequently meet with cases of primary and of

secondary cancer of the bones, and probably if microscopical

examination were made post-mortem in every case of secondary

cancer it would be found that secondary infection of the bones

is not nearly so uncommon as has been hitherto believed. But
there are not on record many cases of general secondary cancer

of the bones, and still fewer of such general infection associated

with softening due to the morbid process, presenting features

resembling osteomalacia

—

osteomalacia carcinomatosa. As the

following case is an example of this rare condition it is of more
than common interest. It is invested with additional interest

because of the long time which elapsed between the removal of

the primary focus and the manifestation of any symptoms which
might be taken as an indication of secondary infection, because

of the absence of deposit in the cicatrix and glands, and also

because of the microscopical appearances in the bone.

Mrs P., a lady of rheumatic constitution, was in 1878 confined

of her second child. After this she enjoyed good health, but on
numerous occasions had slight haemorrhage from the left nipple.

This breast continued healthy, but on June 18, 1885, she was seen

in consequence of a small lump which she had newly discovered

in the substance of the right breast. Two days later Mr
Annandale removed the whole of that mamma and some of the

axillary glands. The tumour was found to be scirrhous carcinoma.

The patient was then aged 47. Eecovery was good. The parts

were examined at intervals, because if when she suffered from
rheumatism the neighbourhood of the right breast was painful she
became anxious ; the cicatrix and adjacent parts continued
healthy, there was no enlargement of glands, and no evidence of

recurrence even up to the time of death in November 1894. On
February 4, 1892, six years and eight months after the operation,

she had an attack of severe pain in the back and limbs. The pain
was produced by movement ; the muscles of the back were painful

on pressure, but in addition there were occasional spasms of pain,

darting pain, independently of movement. As this was supposed
to be rheumatic the patient was treated in accordance with that
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diagnosis. After a few weeks she seemed to be in her usual

health. During the attack, although the urine was at first acid it

became neutral, with a copious deposit of earthy phosphates, and
these conditions remained for a considerable time. "While at the

coast in summer she suffered from pains and stiffness. In the

autumn of 1893 she had much anxiety and fatigue in nursing her

husband, who had a hemiplegia attack, and in October she had an
illness similar to that of February 1892. From this she never com-
pletely recovered, always experiencing a slight amount of discom-

fort on movement ; she was, however, able to go to country

quarters during the summer. Early in October 1894, on her

return, it was evident that she had lost considerably in stature

;

she was rather pale, with a debilitated appearance, and stated that

during her absence she had suffered from bronchitis and asthma.

On examination it was found that both the pelvis and thorax

exhibited the changes commonly seen in osteomalacia. The
pelvis was beaked, the spine twisted, and the ribs crowded
together. The air did not enter the chest very freely, and there

were a few sibilant rales. She gradually lost strength, was
confined to bed, and on November 25, while being moved in bed,

something was heard to crack. It was found on examination that

the fourth rib on the right side was fractured. On November 28

she was suddenly seized with dyspnoea ; the pulse, which had
hitherto been fairly good, became extremely small and feeble.

During the last days of life the pressure of the stethoscope on the

ribs in front caused slight discomfort. Although death seemed to

be imminent, she lingered for four days.

The diagnosis which was made was that the patient suffered

from osteomalacia, and that death was precipitated by pulmonary
thrombosis. The post-mortem examination was made by Dr
Purves Stewart, who submitted the following report upon the

pathological condition present :

—

The clinical facts of this most interesting case have already

been discussed by Dr Ritchie, and I propose to consider the

pathological conditions found after death.

Permission was only obtained to examine the thorax, but even

this limited examination yielded results which will go far to

explain the remarkable clinical phenomena observed during the

patient's life by Dr Ritchie.

Dr Ritchie has already referred to the peculiar deformity of the

pelvis with its " rostrate " pubic symphysis so strongly suggestive

of osteomalacia. He has also told you of the spontaneous fracture

of the fourth rib on the right side which occurred some days

before death, and I propose to-night to describe the pathological

appearances found in the bones, and to offer an explanation why
the fracture occurred where it did.
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1. Pathological Eeport.

The heart was examined in situ. The right ventricle was
moderately distended, the left ventricle firmly contracted.

The pericardial sac contained about six ounces of straw-coloured
fluid.

The right auricle was filled with soft, dark blood-clot which
extended through the tricuspid opening into the right ventricle.

The tricuspid valve segments were slightly thickened at their

free edges. The pulmonary valves were healthy. The pulmonary
artery contained a long, firm, pale clot which extended from
within the right ventricle as far as to the bifurcation of the
pulmonary artery, and was firmly attached to its posterior wall.

The left auricle was empty. The mitral valve segments were
slightly thickened at their free edges. The left ventricle was
contracted and empty. The aortic valves were healthy.

The parietal pericardium was quite healthy, but through it

small nodules about the size of sago grains could be seen in the
pericardial layers of both pleura?.

The cellular tissue in the anterior mediastinum was somewhat
emphysematous, but I could not trace any direct connexion between
the gas in its substance and the lung air.

The right pleural cavity was entirely obliterated by fibrous,

somewhat cedematous tissue. The right lung was congested and
cedematous, especially in its lower lobes, and showed capillary

bronchitis. The convex outer surface of the lung showed opaque
nodules about the size of split peas here and there, and these
nodules had bands of cicatricial tissue radiating from them along
the surface of the lung, causing its surface to be puckered. No
nodules could be found in the lung substance.

The bronchial glands were not enlarged, nor were any nodules
found in them.

The left pleural sac contained about 30 ounces of blood-stained
serum. The left lung was somewhat collapsed. Its parietal pleura
was studded with numerous sago-like white nodules, as also was
the visceral pleura, the latter more abundantly. The left lung was
cedematous, and showed bronchitis, but had no nodules in its

substance.

The ribs were all very much thinned, especially close to their

sternal ends. The costal cartilages were much thicker than the
ribs. There was a fracture of the fourth rib on the right side,

quite close to the chondro-costal junction. There was no callus

round this fracture, and the rib was so much thinned as to be
translucent. So also were all the true ribs at their anterior

ends.

I have made microscopic preparations of sections of the ribs,

and under the microscopes several sections have been placed illus-

trating the chief points of interest. I also show some micro-
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photographs kindly made for me by Dr E. W. Carlier, and two
drawings which I have had made from these photographs. (See

Plate I.)

On examining such a transverse section of a rib we at once
observe that the bony substance has largely disappeared, and has

been reduced in parts to a sheet not thicker, and sometimes even
thinner than an egg-shell.

We farther find that this absorption of bone has taken place

from within, so that whilst the outer surface of the bone preserves

its normal contour, the rib is in reality a very fragile and hollow

ghost of its former self.

In the field we can see an army of large cancer cells, arranged

in columns or alveoli, with a little interstitial stroma, advancing

through the bone marrow,—and the bone marrow in our case seems

to play a very passive part ; it is apparently quite healthy

(Plate II.), and its cells have neither proliferated nor broken down,
they are simply pushed aside by the advancing cancer cells.

But when the cancer cells reach the inner surface of the bone
much more active pathological reactions are seen to occur. The
bone is absorbed, and it is absorbed in two ways :

—

(1.) Firstly, by direct action of the cancer cells upon the bone
substance. This is well seen in Plate I. (Fig 1, h), in which we see

a cluster of cancer cells lying in a little bay of bony substance which
they have excavated for themselves.

(2.) There is a second way in which the bone is absorbed, and
that is by the bone-corpuscles themselves. As the cancer ap-

proaches the inner surface of the bone, the bone cells, especially

those nearest the advancing cancer, begin to digest the walls of the

little bony chambers in which they lie. This is "well shown in

Plate I. (Fig. 2), in which we see the large cancer cells advancing in

columns towards the bone, but separated from it by a little stroma.

The cancer cells, therefore, are not yet actually in contact with the

bone, but already we can see active changes in the adjacent bone.

Some bone-cells are seen to be lying in spaces much too large for

them ; others are seen to have dissolved away the bone lying

between them and the medullary cavity, and they lie at the bottom

of tunnels which are open internally towards the medullary cavity

of the bone. Finally, we see other bone-corpuscles fully liberated

and lying upon the inner surface of the bone. What becomes of

these liberated bone-corpuscles I cannot say.

Osteoclasts—the ordinary giant-cells of bone—are conspicuous

by their absence.

2. Spontaneous Fracture of Pib.

In this case, as Dr Ritchie has described, the signs of fractured

rib were quite distinct for several days before death, and yet

without the history of any ordinary injury which could be expected

to cause such a fracture.
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The vast majority of cases of fractured rib are clue to violence,

and a rib may be fractured either (1) at the point of impact, or (2)

about its middle, as when the chest is subjected to a severe

crushing force.

In this case, however, the fracture occurred close to the junction

of the rib with its costal cartilage. What explanation can be

offered to account for this curious fracture ?

I believe that the ordinary movements of respiration tended to

weaken the fragile cancerous bone at this particular spot, and that

the actual fracture occurred either from a sudden deep inspiration

or owing to a sudden strain being thrown upon the bone during

some movement when the rib was in a state of torsion at this

part.

Let us recall a few facts with regard to the physiology of

respiration. Daring respiration the ribs are raised, especially

their anterior ends, and they carry upwards and forwards the

sternum and its attached cartilages. They are also rotated each

around its own long axis, so as to twist the costal cartilages to

which they are immovably attached at their anterior ends. This

costo-chondral junction is thus exposed to a distinct strain at

every inspiration, since the elasticity of the costal cartilages causing

them to untwist when inspiration is over, is an important factor in

ordinary expiration.

The weak point of the rib, then, is where the movable rib joins

the relatively immovable costal cartilage by a fixed, unyielding

joint,

I have experimented with several dried ribs, so as to imitate the

natural movements of respiration,—that is, to keep the anterior

end of the rib somewhat fixed, but leaving the costo-vertebral

articulation free, so that the rib can be rotated on its own axis.

When the ordinary movements of respiration were made with such

a rib with sufficient violence the rib fractured, and it fractured

always close to its anterior end,—that is, exactly in the situation

found in our case.

When we remember the hollow, brittle condition of the bones

found in this case, it is not unreasonable to suppose that what
powerful muscular movements could perform in a dried rib, ordinary

muscular movements can also achieve in a rib already so much
weakened by disease.

The foregoing report by Dr Purves Stewart shows that the case

was not one of simple osteomalacia, but that it was an example
of a more rare disease, viz., general secondary carcinoma of the

bones, with softening,—osteomalacia carcinomatosa. As has already

been indicated, the features of special interest are, the general

distribution of the infection of bones, the association with this of

softening and deformity, the long period which elapsed between
the removal of the primary focus and the appearance of symptoms

2 k
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pointing to secondary infection, and the microscopical characters

of the bones.

Frequency.—Increasing experience points to the conclusion

that secondary infection of the bones is much more common
than was formerly believed. Hawkins reports cases in which
the bones were cancerous, although during life there had been
no suspicion of such infection. Arnott records the case of a
man, aged 48, who came to him to have a swelling on the

temple opened. Two and a half years before, he had his left

arm removed for medullary cancer at the upper end of the
humerus. He died of influenza. The swelling for which he
sought advice was cancerous. There were also other cancerous
tumours of the skull ; and at the post-mortem it was found
that the stump was healthy, but that the clavicle, scapulae,

sternum, vertebras, ribs, and femur had all disease analogous

to that found in the skull, but confined to the cancellous

structure. Such infection was unsuspected daring life. There
was no cancer of internal organs. Forster records a very interest-

ing case, the fourth of his series, that of a woman, aged 49, who
died of thrombosis of the right iliac vein, with hsemorrhagic

infarcts in several internal organs. The vertebras and many other

bones on section seemed to be healthy, but under the microscope

they were seen to be affected by general carcinomatous infiltra-

tion. Snow found on post-mortem examination that of ten cases

which had been operated on for breast cancer, nine had secondary

deposits in the humeri, in four of them the vertebras were can-

cerous, and in some of them other bones also were affected. In
cue case recorded by Snow, a woman who had breast scirrhus, but
who died from cerebral and pulmonary complications, the bones

were cancerous. A specimen which was taken as characteristic of

normal bone marrow was accidentally found to be cancerous.

Another patient, who had scirrhus of the mamma of three and a

half years' duration, who died of tubercle of the lung, had no
symptoms of bone disease, nevertheless scirrhous cells were seen in

typical acini in both humeri and in one lumbar vertebra. Snow
examined specimens in the museum of St Thomas's Hospital, No.

673, from a woman who had died after excision of the right

breast for scirrhus. A section of one femur which had been
preserved moist was found to be a typical example of spheroidal-

celled carcinoma. The other half of the same bone, the right

humerus, and one patella were all mounted as dry specimens of

fragilitas ossium ; but Snow believes them all to have been can-

cerous, certainly the femur was.

Forster believed that osteomalacia was a very rare phenomenon
in cancerous disease ; he had sought for examples both in literature

and in museums without success. He had found many observa-

tions regarding the softness and flexibility of individual bones.

He observed and recorded five cases of carcinoma affecting the
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spinal column, thorax, and other bones. Two of these presented
a complete picture of osteomalacia, but they were discovered to

be cancerous (osteomalacia carcinomatosa) only after post-mortem
examination.

The first case was that of a woman, aged 37, who about a year

previously had the right mamma and axillary glands removed for

carcinoma. The wound healed perfectly with no appearance of

recurrence in the cicatrix. She, however, did not regain her
strength, grew thinner, the lower half of the sternum increased

in size ; eventually she died of oedema of the lungs. On com-
mencing the post-mortem examination Forster recognised at a

glance the deformities characteristic of osteomalacia,—well-marked
kyphosis, alterations in the shape of thorax, etc. On part of

the cicatrix there was a thin crust, and in the right axilla a

small cancerous nodule. All the bones were affected with diffuse

carcinomatous degeneration, and could be cut with a knife or with
scissors.

The second case was that of a woman, aged 59, who had been
twice operated on because of cancer of the left breast. After the

second operation the wound healed well, but the woman continued
to lose strength, the spinal column became kyphotic, the left side

of the thorax sank in behind and was pushed forward in front;

the symphysis pubis projected a little. A secondary nodule
developed in the operation scar, and the axillary glands became
cancerous. All the vertebras were cancerous, but the sacrum was
free from infection ; the intervertebral substance thinner, but not

cancerous. Of the ribs a number were affected, showing in some
places cancerous infiltration, in others healthy medullary substance.

The third observation related to a preparation in the Wurzburg
collection, regarding which Forster could not obtain any previous

history. The specimen was from an adult male, and consisted of

the bones from the tenth thoracic vertebra? downwards with the

pelvis. There was kyphosis in such a degree that it must have
been observed during life. The vertebras were infiltrated with
scirrhus, so also the spinal cord and membranes, but the pelvis

was unchanged.

The fourth case related to a very fine specimen of diffuse

carcinoma of the spinal column and many other bones. There
was no softening and no deformity. The subject was a woman,
aged 49, well built, but emaciated, the right lower limb very
cedematous and swollen. The brain and cord were normal ; in the

left lung a cancer nodule ; the pancreas large, hard, with a smooth
shining surface on section. Infarcts in several parts of internal

organs. An old hard thrombus in the right iliac vein. The
bones of the spinal column seemed normal to the naked eye on
section ; but under the microscope the bodies, processes, and arches

showed diffuse carcinomatous infiltration of the medullary sub-
stance.
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Bokitansky held that osteomalacia occurs not seldom in can-

cerous disease, and that not infrequently it is associated with

cancer of the internal organs. He records the following

case :

—

A silk weaver, aged 61, as long as he could remember, suffered

from rheumatic pains in his limbs. The last year of his life he
had very severe, sharp pains in the lower extremities, then in the

trunk, especially the thorax. Fever, cough, dyspnoea, and diarrhoea

supervened, and he died of marasmus. Post-mortem the body was
pallid; the bones of the trunk, the ribs, sternum, and vertebrae

were soft and easily indented ; they contained a whitish, milky,

creamy fluid. The inner surface of the whole vault of the skull

was lined with pale, red, lardaceous, medullary (cancerous) adven-
titious growth.

Volkmann said that in primary cancer of the bones there may
be deformities of the skeleton resembling in all respects those

seen in osteomalacia. He states that in the absence of deformities,

and in the absence of cancerous swellings in other organs, the

diagnosis, as Forster has pointed out, is often impossible during

life. Cases of rapid extension to a great part of the body without
deformity are usually mistaken for rheumatism.

Butlin records the case of a man, aged 50, who had softening of

all the bones ; they could be cut with a knife, and the calvaria

bent with the fingers. This was reported to be sarcoma, secondary

to two tumours of the lower jaw, one of seven, the other of four

years' duration. Butlin remarks that mollifies ossium is probably

not unconnected with myeloid disease.

Hirschberg records the case of a servant woman, aged 35, who had
softening of clavicle, the bones of both arms, left thigh (which was
afterwards fractured), left humerus, left tibia. In the bones there

were sarcoma, cysts, and softening.

The Kind of Cancer.—Forster described his cases as primary,

but Volkmann w7as of opinion that all the cases collected by
Forster did not relate to primary cancer. Carcinoma has rarely

more than one focus of origin
;
general carcinoma of the bones is

therefore secondary. The twTo most marked of Forster's cases,

although described as primary, were secondary to carcinoma of a

mamma which had been removed some time previously. A speci-

men described and figured by Volkmann as primary diffuse cancer-

ous infiltration with softening is also secondary to scirrhus of the

mamma which had existed for four years. The specimen was from

a woman aged 56. Nine months before her death she had pains

in the left hip; the limb gradually shortened, and the femur in its

upper half bent like caoutchouc. There was also diffuse carcinoma
of the lumbar and dorsal vertebrae, of the ribs, and of the left half

of the pelvis. The bones were ilcxible and could easily be cut

with a knife. The majority of the cases are secondary to scirrhus,

most frequently to breast cancer ; indeed, so frequent is the con-
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nexion that Snow stated, in an article in The Lancet in 1891, that

distant secondary deposits in the bones are always secondary to

breast cancer. He had not then seen any which were not, although

he recorded references to some. Hawkins, on the other hand,
knew of only three cases of scirrhus, as distinguished from medullary
cancer, with secondary deposits in the bones. Eindfleisch held

that the diffuse carcinosis of the pelvic bones and adjacent viscera,

which present the clinical features of osteomalacia, is a soft cancer,

characterised by the degeneration of the medulla from a countless

number of foci. There are exceptions both in relation to the kind
of cancer, and also in relation to the primary seat. Cruveilhier

recorded a case in which one of the testes was removed from a

young man, aged 27, on account of medullary cancer ; six months
later he had pain in the sides of the chest and shoulders, and later

paralysis of the lower limbs; post-mortem the vertebras were
found to be cancerous, and also the posterior extremities of the first

two ribs. Snow also gives references to two examples of carcinoma
with uncommon sources of origin,—the specimens in the Museum
of the Eoyal College of Surgeons, England, No. 1687, the parietal

bone of a child secondary to carcinoma of the testis, 1687a and
1687b, skull and left femur of a man secondary to carcinoma of

the prostate. There are also on record examples of the disease

secondary to cancer of internal organs. Paget remarks that the

peculiar cancer of the thyroid secondarily affects the bones as if

by selection. Moxon records a case of colloid cancer which affected

the cranium, spine, seven of the right and four of the left ribs, also

one bronchial gland. The patient was a young man, aged 23. The
lungs were healthy. The bones of the limbs were not brittle.

They were not examined microscopically. Sarcoma occasionally

picks out the bones for general infiltration.

The secondary deposits correspond very exactly in character

with the primary source of infection, whether it be scirrhous,

medullary, or colloid cancer, or sarcoma. It is very evident in

melanotic cancer.

The length of time which may elapse before there is evidence of
secondary infection.—An interesting point in the case recorded

is the length of time which elapsed between the operation

and the fatal issue, viz., nine years and five months ; and if

we are warranted in considering the first attack of severe pains

in the back and limbs as evidence of infection of the bones,

then five years and eight months had passed since the removal
of the primary disease. Frederick Dennis says that if there

is not evidence of reappearance within three years after

operation, there is little probability of it at a later date.

Hardly 2 per cent, of cases occur after three years. Snow found
that of 44 cases operated upon for breast cancer wherever
reappearance had subsequently ensued, it had, with one exception,

been obvious within two years, or so short a space of time after-
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wards that medical examination would have detected the symptoms
after the lapse of two years. The exceptional case was that of a

woman operated on in 1879 who seven years afterwards, viz., in

June 1886, was readmitted with malignant disease in the liver;

she had apparently enjoyed good health in the interval. The
cicatrix and the axillary glands remained free from deposit.

Holmes records the case of a woman, aged 52, who had scirrhus

of the right mamma—a small hard, puckered mass the size of a

walnut—for thirty years. She had concealed it through fear of

operation : she had suffered pain in the left hip for three years

;

after that period the bone gave way while being examined by a

surgeon ; three months later she had fracture of several ribs, and
several tubercles in the skin. Post-mortem the ribs were in

some places so attenuated that they gave way to the slightest force
;

numerous soft deposits were also seen in them. Hawkins records

the case of a woman, aged 55, whose right breast had been
removed six years before for cancer; the part remained well

for five and a half years, then tubercles formed around the

cicatrix ; for two months prior to that she had experienced much
pain in the back. Post-mortem all the vertebrae were found
to be cancerous and softened ; many of the bones, the glands, and
the serous membranes were also infected.

In relation to the long interval which occasionally elapses

between the primary and the secondary manifestations, it is inter-

esting to notice that the disease has apparently remained dormant
for long periods in one or many bones until some accident, or some
serious debilitating influence, has served to stir it into activity.

The case now recorded is an evidence that in cancer cells the

inherent powers of growth are various, apart from the character of

the nidus. Bone is said to afford a specially favourable nidus for

the development of the cancer cell, and to explain those cases in

which the disease remains in abeyance in the bones for a

long period, it has been assumed that the resting spores of the

cancer had been deposited there. The supposed existence of

a resting spore has been introduced in order to explain the

difficulty presented in these patients. In the present case

we have an example of bone infected for so long a time that

it had, because of alterations in its nutritive processes, been
rendered extremely thin ; and nevertheless, when examined,

certain portions of the marrow appear to be healthy (Plate II.), they

present no evidence of disease, while in the adjacent portions the

cancer cells are arranged in characteristic form. The appearance

presents a great contrast to those cases in which the whole medul-

lary substance is infiltrated with cancer cells. The reasonable

explanation seems to be that the infective cell in this case was one

of slow or weak power of development. Apart from the direct

inlluence of the cancer cell on the structures adjacent to it, there

must be some interference with the general nutritive changes in
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the bone at a distance from the growth. The course is not invari-

ably the same. In some the bones become brittle, but in others

they are rendered flexible. From the latter the earthy salts must
have been removed to a greater extent than from the former. In

the first three cases of Forster, previously referred to, cancerous

infection was associated with softening ; but in the fourth case,

although there was general infiltration of the bone, there was no
softening. In some cases the bone is rendered thinner, in others

it occupies a larger bulk.

A point of interest in cancer cases is the existence or absence

of cachexia. "We occasionally meet with patients who have for

considerable periods of time suffered from cancerous disease, who
appear well nourished, with a good colour ; they have none of the

cachectic appearance which is exhibited markedly by others,

even although the latter are not suffering from septic poisoning.

A gradually increasing number of observations point to the

interference with the blood-forming function of bone marrow, in

consequence of secondary infection, as being at least one of the

causes of the anaemia which is seen as a late symptom in some
cancer patients. Why is it that sarcoma rarely affects the glands,

although it frequently involves the bones ? Are the phagocytes

of the glands able to deal with the morbid infective material of

sarcoma, but is the lymphoid tissue of bone unable to do so because

of the difference in the character of its cells ? Carcinoma has an

extraordinary proclivity for dissemination by the lymphatics, the

glands are early affected, and, as in the above case, the bones

and serous membranes sometimes become infected while internal

organs escape. Why is malignant disease so often confined to

a bone or many bones without affecting the adjacent structures

and glands, then if the bone is fractured a rapid development
succeeds ? Is the cause a purely physical one ?

Symptoms.—The earliest symptom of secondary cancer of the

bone is pain in the bone involved, and tenderness on pressure.

But there are on record several cases in which the bones were
unexpectedly found to be cancerous, there not having been any
symptoms of bone disease during life. As the disease advances

the nutritive processes in the bone become more seriously affected,

and not always in the same way ; the function of bone marrow is

also interfered with. In some cases the bone becomes brittle, but

more frequently it is softened and may be bent, or cut with a

knife. In some cases the bone is enlarged ; this is most often

seen in the sternum. When the function of the bone marrow is

affected, and a large number of bones are involved, the blood-making

is interfered with, and the patient becomes anaemic ; consequently

if a patient who has at a former time suffered from primary
cancer should become anaemic, apart from septic absorption,

then there is a strong presumption that bones have become
infected.
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Diagnosis.—The diagnosis of this, as of other insidious maladies,

is difficult. Forster's experience was that he had observed several

cases of carcinoma of the spinal column and thorax which pre-

sented a complete picture of osteomalacia, and it was only after

death discovered to be bone cancer. Volkmann said that in the

absence of deformities, and of cancerous swellings in other organs,

the diagnosis is often impossible during life. Both osteomalacia

and osteomalacia carcinomatosa have been most frequently mis-

taken for rheumatism. In the early stages of both diseases there

is no deformity as a guide ; in both of them there may be pains

in the bones, aggravated by pressure ; the blood-forming function

may be interfered with, leading to a degree of anaemia, and

although it is said that in osteomalacia carcinomatosa the

cachexia is more marked than in the simple disease, it is difficult

to differentiate when it is a question of degree of any symptom.
Although nerve symptoms may occur in the cancerous variety,

they are often absent, whereas in nearly every case of simple

osteomalacia they are marked, viz., increased knee-jerk, ankle-

clonus, spasmodic twitching. Jaccoud says that osteomalacia

carcinomatosa produces rapid painful paraplegia. This is an

accidental occurrence, and is uncommon.
If we have to deal with any patient who has suffered from

cancer, whether operated on or not, and who is not the subject

of septic poisoning, the supervention of anaemia should lead to

the suspicion that the bone marrow has become secondarily

affected
;
pain in the bones which is aggravated by pressure

should increase the suspicion, and the supervention of deformities

in such a case would warrant the diagnosis of osteomalacia carci-

nomatosa rather than of simple osteomalacia.
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Dr William Russell said he considered this case one of very great

interest indeed, and the specimens were very beautiful. The ques-

tion of bone infection was a very interesting and very important

one, and he would regret not to say a few words. This case was
important, because it showed clearly and definitely the existence of

this condition beyond any question or cavil, and the specimens were

so beautifully prepared that no histologist would for a moment
doubt that the case was one of cancer of bone. He would like to

know if there had been any tenderness, more especially in the

ribs. He was much surprised to see that there was no enlargement
of bone along with this extraordinary destruction of bone.

Mr Cathcart said that he shared Dr Eussell's great interest in

this paper. It had been well worked out both on the histological

and clinical sides. He never thought that anybody doubted that

there was such a thing as cancer of the bones. Apart from
reservations as to its frequency and general dissemination, he
thought that had not been recognised sufficiently, judging from
what Dr Ritchie had told them. In reference to the question Dr
Russell had raised as to enlargement of bones in this condition,

there was one point that had struck him, looking at tumours of

bones generally, quite apart from secondary deposits. The conclu-

sion he came to in arranging bone tumours was that, if there was
a central tumour growing sufficiently quickly, there would be

absorption without enlargement. In those of intermediate rate of

growth there was a fibrous capsule. In those growing more slowly

there was enlargement and re-formation of bone on the outside of

the tumour simulating expansion. In this case the tumour was
growing so rapidly as to cause absorption without producing any
" expansion " or re-development on the outside.

The Chairman referred to a sarcoma he had once exhibited to

the Society, occurring primarily in bone, and affecting lungs and
liver secondarily.

Dr Leith said he could not go into the subject at this late

hour, but he had followed the description and statistical history

with great interest. The case had been admirably worked up. He
could not altogether agree with Dr Ritchie in some of the positions

he took up. He certainly could not allow that secondary cancer
of bone was at all a rarity. In fact, he might almost say it

was one of the commonest positions in which secondary cancer

21
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was found. The microscopic preparations showed very well the

points which Dr Purves Stewart wished to demonstrate.

Br James Ritchie, in reply, said that what he did say was that,

so far from being rare, it was very common to have secondary
cancer of bones. The peculiar thing in this case was the general

distribution of it. It was not common to find it so generally dis-

tributed, he believed, at any rate associated with softening so as

to resemble a case of osteomalacia. Another point of great interest

was the length of time which had elapsed since the removal of the

primary focus. As to the frequency, he thought, with regard to

Dr Eussell's remarks, that when they got men like Volkmann,
Eokitansky, and Eindfleisch all agreeing as to its frequency, it

was not so rare as some men tried to make out. He had had
occasion frequently to examine the patient's ribs, and had not

found tenderness. There was no evidence of any intense conges-

tion or proliferation to be seen in the microscopic sections. He
believed that tenderness on pressure and pain in bones were
associated commonly with congestion of the periosteum, and in

this case they had no evidence whatever of any inflammatory
action. This might explain the absence of tenderness. So far

from there being enlargement of bones, they were smaller.
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ON SEPARATE ACROMION PROCESS SIMULATING

FRACTURE.

Having met with this condition frequently in the dissecting-

room I was led to examine the exact anatomy of the part and to

consider the causes that might bring about and maintain the con-

dition. Most surgical museums probably contain one or more
specimens of this condition, marked as cases of " ununited

fracture." When we look at the exposed position of the acromion,

and its thinness in front of the beam that rises to it from the

spine, we would expect fracture of the acromion to be a more
frequent occurrence than the statements in surgical text-books

imply. Evidence that true fracture of the acromion, occurring

at various places and in various directions, is not infrequent,

but is overlooked from the absence of displacement, will fall to

be noticed below in order to draw the distinction between the

appearances in that occurrence and those in the condition I have

to describe.

The condition in question may, possibly, still come within the

category of fracture in the sense that it may, in some cases, have
begun as a fracture of the layer of cartilage between the basi-

acroniion and the ossified epiphysis ; and, in that event, the move-
ments of the acromion against the clavicle might be sufficient to

prevent union and to establish a joint between the two parts of

the acromion. That, however, is not likely to have been the

history in cases (as in Case No. 3, figs. 6 and 6a) in which the

separation exists on both sides.

The relation of the clavicle to the acromion is a fundamental
consideration in the inquiry, whether as regards true fracture or

the condition in question. The normal anatomy, as bearing on
that relation, has first to be considered ; then the development of

the acromion ; and thereafter we are in a position to appeciate the

distinction between the condition seen in the specimens which I

have to describe and the condition of true fracture of the

acromion.



The condition of separate acromion process, in whatever way
arising, is not without practical interest. Although, in a case of

supposed fracture, the time for crepitus may be past, the condition

may be recognisable in the living body by the amount of motion
;

and, if noticed some time after a contusion of the shoulder, a

question might arise whether the contusion had been the cause of

the alleged fracture. Again, the not infrequent association of the

condition of separate epi-acromion with the condition of the

shoulder joint, usually called "rheumatoid arthritis," referred to

below in connexion with Case No. 1, is of interest in its bearing

on the question of the usual causation of the latter as well as of

the former of these conditions.

I. Preliminary Anatomical Considerations.

Relation of clavicle to acromion. Ligaments and movements.

Interior of acromio-clavicular joint. Adaptations. Inter-articula r

fibro-cartilage. Various forms of Acromion Process.

(a.) The relation of the clavicle to the acromion is an important

consideration in looking for a natural cause of continued separation

of the epiphysis of the acromion. The natural relation of the parts

is seen in fig. 1. In the abutting of the acromion against the

end of the clavicle during the movements of the scapula there is

considerable transverse force. Shock is lessened by various

adaptations ; the very oblique direction, outwards and backwards,

of the clavicle ; and the form of the joint, which allows of move-
ment in any direction.

(b.) Ligaments and movements.—The joint is in itself a weak one,

serving merely as a pivot on which the scapula moves. Its great

securing ligament is the distant trapezoid part of the coraco-

clavicular ligament. The superior acromio-clavicular ligament is

a fairly thick strap, about an inch in breadth and in length, and
is continued round the front and back, and from the front a little

way in below. The so-called inferior acromio-clavicular ligament

beyond that is a very weak structure, at the middle only a thin

strengthening of the synovial capsule, scarcely worthy of being

called a ligament. It is a part very seldom examined in the

dissecting-room.

These parts of the ligament afford some check t'o over-movement

;

the anterior and posterior parts to forward and backward gliding

of the acromion; the superior part to vertical gliding; and the

several parts come variously into play in cheeking rotatory move-
ments of the scapula on the clavicle, that is, movements in which
the lower angle of the scapula moves forwards or backwards.

The superior ligament is generally regarded as a provision to

prevent the clavicle slipping over the acromion (more correctly

expressed, the acromion slipping under the clavicle, as the scapula

is the moving bone), but it is not evident how a ligament placed



above will check such a movement more than one placed below

would. The function of a ligament is seen by looking at the

direction of its bundles. Those of this ligament are directed out-

wards and forwards, as seen in fig. 1, continuing the direction

of the outer end of the clavicle, and the adaptation of the ligament

seems to be to resist outward traction, as by the weight of the

scapula and limb, or by the traction of the deltoid muscle when
its humeral attachment is the more fixed point. As above

remarked, the coraco-clavicular ligament is really the great liga-

ment of the acromio-clavicular joint, and the scapula is further

naturally held up by the trapezius muscle.

(c.) Interior of the acromio-clavicular joint.—The appearances

may be here noted as the condition of this joint has to be observed

in cases of separate epi-acromion. Very frequently, and apparently

independent of disease or age, the articular cartilage on the clavicle

is not smooth and polished like ordinary articular cartilage, but in

a spongy condition, -^ to -^ inch thick, giving it the character of

a cushion. The facet, as seen on macerated bones, is often irregular

and foraininated on the surface, and indistinctly bordered. Nor-

mally the facet occupies the whole of the true outer end of the

bone in length and depth. The end may be sharply square-cut, but

behind the articular surface proper the border of the bone rounds

off backwards and inwards, broadening the bone, so that the

seeming posterior angle may be | inch or more from the true end.

This rounded part is the rough ligamentous area for the attach-

ment of the back part of the superior ligament. In cases of

separate epi-acromion the posterior bundles of this part of the

ligament attach the clavicle to the basi-acromion, and the deeper

bundles separate the acromio-clavicular synovial cavity from that

of the intra-acromial joint.

The facet on the acromion is generally better defined, the cartilage

smooth; and, on the macerated bones, the articular lamina less

foraminated. Whether it reaches to the front of this border of the

acromion depends on the form of the latter, as seen in the different

figures given. Care is required in defining the posterior end of the

facet, a point of interest in deciding whether, in cases of separate

epi-acromion, the clavicle has rested in part on the basi-acromion.

Behind the facet proper there is a small triangular area, \ to § inch

in length, the apex meeting the anterior apex of the bevelled im-

pression on the spine of the scapula for the attachment of the

trapezius muscle. The upper part of this area attaches the deeper

part of the superior acromio-clavicular ligament, the remainder may
be foraminated or smooth. The fore part of this area is apt to be

taken for the back part of the facet, but the limit of the facet

proper is marked by a finished line. In some of the cases of

separate epi-acromion noted below (Nos. 6 and 10, and shown in

fig. 7), we have to see that the facet does reach for a small way
on the basi-acromion.



Normally the facet has an average length of f inch ; depth about
half the length ; form elliptical, lower edge generally the least bent

;

surface nearly plane, but usually a little concave both ways. The
end of the clavicle has its curves the reverse, but it is often

irregular.

(d.) Adaptations of the joint.—In direction, antero-posteriorly,

the acromio-clavicular joint is nearly at right angles to the axis of

the outer part of the clavicle, the direction of which is outwards
and a little forwards, and the line of the joint is directly intersected

by the line of the bundles of the superior ligament. The clavicle

thus, in the antero-posterior direction, abuts directly against the

acromion. Vertically, the oblique cutting, downwards and inwards,

is, in some of the cases of separate epi-acromion noted below, very
little, but is usually marked.

This oblique cutting is supposed to be an adaptation to prevent
the displacement upwards of the scapula during force from below.

The adaptation would be more correctly expressed by saying that,

as the plane of the acromion is oblique downwards and outwards,

the slant at the joint brings the acromion more directly against the

clavicle, thereby giving it a better pivot of support to move on,

than if the intersection had been vertical. The obliquity of the

intersection is, however, generally greater than is required to make
it rectangular to the acromial plane, and will, so far, correct the

tendency there would have been for the acromion to be displaced

upwards if the intersection had been vertical. Antero-posterior

gliding at the joint will tend to obviate shock more than the verti-

cal gliding will. Both are soon checked by the ligaments, mainly
by the coraco-clavicular.

(e.) The inter-articular fibro-cartilage, partial or complete, that

used to be described at the acromio-clavicular articulation as a

further provision for obviating shock, I find to be rarely present.

Though I have often looked for it, I have only once in my dissect-

ing-room experience met with a nbro-cartilage here with complete
synovial cavity on each side. That was in Case No. 4, noted below.

Nor does a partial wedge-shaped fibro-cartilage occur often, such
as that noted below in Case No. 3, best marked on the right side.

There are often, indeed generally, synovial fringes projecting into

the joint, especially hanging into it from the superior ligament,

which probably have been taken for a partial fibro-cartilage. But
when the latter occurs its cartilaginous nature is evident.

(/.) Various forms of the Acromion Process.—The general form
of the acromion in cases of separate epi-acromion appears frequently

to be unusual. Irrespective of that condition, the acromion varies

much in form, but, for description, four types may be defined,

between which there are intermediate forms. Figs. 10 to 13 show
these four types diagrammatically, arranged in the order of

frequency. The equal frames, with equal subdivisions, enclosing

or intersecting the figures, will assist the eye in recognising the



parts that are wanting or excessive. The facet for the clavicle is

indicated on the inner side of each.

(1.) Quadrate form (as in fig. 10) ;
posterior angle prominent,

may approach to nearly a right angle, but generally somewhat
rounded. Anterior end square-cut, presenting antero-external and

autero-internal angle ; in some so sharp-cut here as to make two
nearly right angles ; not projecting beyond clavicle, but continuing

the line of curvature of anterior border of clavicle onwards to the

antero-external angle, the most projecting part of the acromion

anteriorly. Outer border moderately convex, undulating if the

tubercles are well marked. Inner border, behind facet, short, and
forms either obtuse angle or concavity with upper border of crest

of spine.

(2.) Ovoid form (as in fig. 11); posterior angle may be more
rounded, but chief character is the blunt-pointed projection of

anterior end beyond clavicle. The facet thus does not reach to

fore part of inner border.

(3.) Triangular form (as in fig. 12) ; antero-external angle

deficient.

(4.) Crescentic form (as in fig. 13) ;
posterior angle and antero-

external angle both deficient. In the latter two types the outer

border of the acromion is much bent.

The outer edge of the acromion generally shows a series of tuber-

cles with intervening smooth depressions, seen on the upper
aspect, corresponding to the attachment of the intra-muscular

tendinous septa of the deltoid muscle. The tubercles, besides the

projection of the point and that of the posterior angle, are usually

three in number. The tubercles are more easily reckoned than

the spaces. It is noted below with each case how many of these

tubercles are carried by the separate epi-acromion.

II. Development of the Acromion.

Fully the larger part of the adult acromion is formed by ossifi-

cation from the spine. That is seen in the figures 2, 3, 4, and 5.

In all my specimens that ossification forms the posterior angle of

the acromion. Towards it the cartilaginous acromion, already

with its definite shape in the young subject, sends a narrow tail-

like process backwards, but not reaching quite to the angle. The
line of junction of the ossifying basi-acromion with the cartilagin-

ous epi-acromion is convex, generally most prominent to the inside

of the middle, and slopes very obliquely outwards and backwards
to near the posterior angle. The ossifying basi-acromion shows a

series of projections or tubercles, like the knuckles of the closed

hand, generally seven in number, sometimes pretty uniformly
arranged (as in figs. 2 and 5), sometimes with irregularities in size

(as in figs. 3 and 4). The irregularity seen in fig. 4 is in adapta-
tion to the osseous centres of the epi-acromion ; that seen in fig. 3

is before ossific centres have appeared in the epi-acromion.



Notes of five specimens showing stages of ossification of t)ie

Epi-acromion.

The following notes, and the figures referred to, show the stages

of ossification of the acromion process, as seen in the series of

specimens of young scapulae in my collection. As I am unable
to give the ages, the dimensions of the scapulae and the condition
of each in regard to the ossification of its other parts are given,

but the progressive steps of the ossification are seen. 1 The notes
of each should be read in connexion with the figures (figs. 2, 3, 4,

and 5). The following Table (Table I.) will facilitate comparison
between the five young specimens noted.

Table I.

—

For comparison among the five specimens of young
scapula noted below, relating to ossification of the epi-acromion

;

the measurements of the scapulae given in inches, those of the epi-

oxromion in -^ths of an inch.

Number
of



Specimen 1. Young scapula in which the epi-acrornion is still

entirely cartilaginous. Fig. 2.

Length of ossified scapula 3| inches, breadth 2. Acromion, general form
quadrate, posterior angle somewhat rounded ; length ji inch, of which
ossified basi-acromion forms

-fe.
Basi-acromion, breadth rather greater than

length ; the ossification continued from spine shows seven rounded tubercles

projecting like knuckles of closed hand, in a line falling away a little to inside

but mainly curving downwards and outwards, the last one broad and forming
the posterior angle of the acromion. Epi-acrornion, as yet without ossific

centre ; sends a narrow tail-like strip backwards to near, but not quite to, the

ossified posterior angle of the acromion.

Specimen 2. Scapula larger than the preceding ; one ossific

centre in epi-acroraion. Fig. 3.

Scapula, length 4J inches, breadth 2|. Acromion, quadrate ; length 1 t
l, of

which ossified part forms T\, breadth of latter T
8
5 . Line of the tubercles of

basi-acromion irregular (as seen in fig. 3), not turning backwards till on outer
third. Epi-acromion, only one small ossific centre, occurring at anterior end
towards antero-internal angle. The caudate strip of cartilage goes back to near
the posterior angle, meeting the last tubercle of basi-acromion in front of the
ossified posterior angle.

Specimen 3. Larger scapula than the preceding ; several centres

of ossification in epi-acromion. Fig. 4.

Scapula, length 5f inches, breadth 3|, small cartilage at lower angle
not yet ossifying ; vertebral border below spine concave ; coraco-scapular
suture beginning to disappear but mostly visible ; scale-like epiphysis on
coracoid ossified. This epiphysis corresponds to attachment of coraco-clavicular
ligament ; coraco-scapular suture crosses under its back part. Acromion, form
triangular with convex outer border ; length 1 T

8
5 , of which ossified part forms

1 inch ; breadth -j
9
^. Epi-acromion, ossific centres numerous, seven in all

(see fig. 4) ; (a) one at the point, small
; (6) two on the inner side, one of them

small, the other long and resting on the two inner tubercles of basi-acromion
;

(c) three on outer side, two of them small, one of them long, the largest of the
whole, resting in hollow between two tubercles of basi-acromion. The greater
part of the breadth of the epi-acromion, that between the outer and inner
series of ossific centres, is not ossified, (d) A centre placed in the position of
the caudal process, in front of posterior angle of acromion. This accessory
epiphysial centre

(T
6
f inch in length, T

J

5 in breadth), is seen very distinctly on
the under surface and as forming the edge of the acromion here, but is narrowly
seen on the upper aspect, not so broadly as put in the figure (fig. 4) in order
to show its position longitudinally. It is at a distance of T\ inch from the
long external centre in front of it. The strip of cartilage that no doubt
contained this ossific centre has not been preserved in the specimen. In
specimen No. 5 we have to see this accessory centre joined to the one in front
of it by a narrow neck.

On the outer margin of the acromion, three moderate prominences are seen
;

one behind, at the accessory centre ; two in front of that, one related apparently
to the position of the greater ossification, the other to the position of the two
lesser ossifications.

Specimen 4. Smaller scapula than the preceding (No. 3), but in

which ossification of the epi-acromion is much more advanced
(not figured).
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Scapula, length 4| inches, breadth 3| ; small cartilage at lower angle, as in

preceding case, not ossifying. Vertebral border below spine, convex. Coraco-
scapular suture obliterated except on subscapular aspect ; scale-like epiphysis on
coracoid well ossified. Acromion, of the marked triangular type, length 1 T

9
5 ,

of which ossified acromion forms 1 inch ; breadth {§. Epi-acromion, anterior

and middle part entirely ossified, but posterior caudate part lost, exposing the

two outer tubercles of the basi-acromion and part of the next tubercle. While
the ossification of the epi-acromion is continuous, thicker parts are seen ; one
on the outer border, one at the point, and one along the inner border, the latter

bearing the whole of the clavicular facet. These thicker parts correspond to

the position of the centres of ossification noted in the preceding case (No. 3),

and are separated by depressed parts with a finely pitted surface, the thicker

parts smooth, the inner thickening least so. These thickenings are less marked
on the under surface, nearly the whole of which is finely pitted. The ossified

epi-acromion has a yellow colour, which, with the mottling on the surfaces,

reminds one of the appearance presented by calcified sternal ribs, contrasting

with the even surface of the basi-acromion.

In regard to the probable age of this scapula, it corresponds pretty nearly in

size to one known to be at the 17th year, female, from which the epi-acromion
is lost. Coraco-scapular suture seen all round.

Specimen 5. Scapula with epi-acromion completely ossified but

not united to the basi-acromion ; showing distinctly the relation of

ossification to the formation of permanently separate epi-acromion.

Fig. 5.

Scapula, length 5| inches, breadth 3| ; small epiphysis ossifying on base

close to lower angle ; base below spine, convex ; coraco-scapular suture has

entirely disappeared ; scale-like epiphysis on angle of coracoid well seen and
still separate. Acromion, of mixed type, broadly crescentic behind and at

middle, but antero-external angle prolonged ; length of entire acromion 1\§
inches, of which epi-acromion occupies the {§ ; breadth at middle -}§.

The appearances presented by the now ossified epi-acromion deserve particular

mention. As noted with the preceding specimen (No. 4), there are thicker

parts along the sides and at the point. The external thickening is the most

marked ; extends along the anterior f of the acromion to the point. The part

at the point (T
4
5 inch in length and broadened) is marked off from the latter by

a depression, and from the internal thickening by a recess at the middle of the

very obliquely-cut anterior end of the acromion, as shown in the figure (fig. 4).

The thickening on the inner side is less marked, but is distinct and carries the

whole of the clavicular facet. The external thickening is all along marked by

an inner sharp serrated edge, which at the middle of the acromion curves in-

wards as far as to reach the middle tubercle of the basi-acromion. On the

under aspect, the distinction of the thickenings is less marked ; the surface

coarsely pitted, except on the back part of the outer thickening.

The posterior caudate part of the epi-acromion is well seen here. Joining

the narrow posterior end of the main part of the epi-acromion by a narrow

neck (T
2
T inch in length, -,L in breadth), it broadens backwards as an ovoid

scale ( T
4
o in length,

-fa
in breadth) as shown in the figure (fig. 5). It is seen

on the upper aspect and on the outer border of the acromion, and forms half

the thickness of the outer border, but Is barely seen on the under aspect, The
posterior end of this caudate process does not go so far as the posterior end of

the outer border of the acromion, the angle being, as usual, ossified from the

spine. Along the outer border of the acromion, three moderate elevations

are seen besides that formed by the point, and the one formed by the

caudate process behind its narrow neck, at which a concavity is seen on the

1 Mirder.





Fig. 1, Normal anatomy. Reduced k.

Figs
2 to 5, stages of development.

Fig? 6 to 9, cases of separate epi- acromion in adult or old.

Figs
Z to 9, variously reduced to same size, for comparison.

Fig5
10 to 13, diagrams of typical forms.

John Struthers del F Huth

SEPARATE ACROMION PROCESS, SIMULATING FRACTURE.



These particulars in regard to the ossification of the acromion
appear worthy of notice in relation to the adaptations of the

acromion, and to the occasional occurrence of permanently ununited

epi-acromion. We see the earlier ossification of the epi-acromion

at its outer and inner sides than at the middle ; at the outer, in

relation to the attachment of the deltoid muscle ; at the inner, in

relation to the support of the clavicle. The accessory centre

noted with specimen No. 3, is seen in specimen No. 5 to unite

by a narrow neck with the main part of the epiphysis, forming

a kind of splint between the two. Should this union fail to

take place, we have a precise explanation, if not of the cause

of permanently ununited epi-acromion, at least of the form which
it presents.

Explanation of the Plate.

Fig. 1.—Normal, from a preparation, reduced J. Shows oblique direction

of clavicle and relation of clavicle to acromion ; s, I, superior acromio-clavicular

ligament, direction of its bandies in direction of outer curve of clavicle
;

acromion of quadrate type ; on outer border the tubercles with intervening

depressions.

Figs. 2 to 4.—Show ossification of basi- acromion from the spine, with
knuckle-like projections ; and stages of ossification of epi-acromion. In figs.

2, 3, and 4 the dotted parts are cartilage ; fig. 2 entirely cartilaginous
;

in figs. 3 and 4 the ossific centres are white ; in fig. 3, one small ossific centre

towards anterior end. In fig. 4, seven centres ; one anterior ; two internal, at

clavicular connexion ; three external ; one posterior, in caudate process of the

cartilage, marked with *

Fig. 5, ossification of epi-acromion completed, but not yet united to basi-

acromion ; thinner middle area between inner and outer thicker parts ; thick

outer part bounded by sharp line internally
;
posterior neucleus, *, now united

to main part of epi-acromion by narrow neck, non-ossification of which would
accord with form in permanently separate epi-acromion.

Figs. 6 and 6a, Case 3 of dissection of soft parts ; separate epi-acromion on
both sides ; female vet. 82 ; left epi-acromion ossicle larger than right, but both
seen to carry entire clavicular articulation ; clavicular facet indicated (here and
in the following figures) by line marking off a narrow crescentic area. Form
of acromion between ovoid and crescentic types.

Fig. 7.—Case t>. This figure given to show case in which ossicle is shorter

than usual, in proportion to basi-acromion ; acromion mostly of ovoid type.

Fig. 8.—Case 7. Given to show the ossicle longer than usual, in proportion

to basi-acromion ; acromion of the triangular type.

Fig. 9.—Case 11. Acromion of right side ; this figure given to show two
epi-acromial ossicles, point of the epiphysis remaining separate from the main
part ; some traces of disease on this specimen.

Figs. 10 to 13.—Diagrams to show typical forms presented by the acromion
process, placed in order of frequency ; equal frames, with equal subdivisions,

drawn to assist eye in recognising the different forms. Fig. 10, quadrate form
;

fig. 11, ovoid form, anterior end prolonged without angles ; fig. 12, triangular

type, antero-external angle deficient ; fig. 13, crescentic type, posterior and
antero-external angles both deficient.
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III. Account of Dissections and Specimens showing
separate Acromion Ossicle in the Adult.

Points to be attended to in the study of such specimens.—Careful

study of the parts is essential in such an inquiry. Attention has

to he given to the following :

—
"Whether there is evidence of disease

at the acromion or of the shoulder joint, or evidence of former

injury. Sex, age, and robustness of the scapula. General form

of the acromion and its size. In regard to the separate ossicle,

—its length in proportion to the basi-acromion. In regard

to the intra-acromial joint, — its direction, in relation to the

longitudinal axis of the acromion ; direction particularly at the

outer side, whether obliquely backwards ; ligaments and edges or

crests at the joint, and amount of movement allowed ; nature of

the surfaces of the joint, whether a synovial cavity present. In

regard to the acromio-clavicnlar joint,—whether the clavicle rests

in part on the basi-acromion ; whether the ligaments and surfaces

are normal.

The following Table may be referred to for comparison of the

specimens.

Table II.

—

Showing the size of the separate acromial ossicle in

relation to that of the entire acromion, and other particulars of

each of the scapulce; the measurements of the scapulas given in

inches, those of the ossicle in TVf/is of an inch.
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be added for the length of the basi-acromion about £$ inch more than that

remaining after deducting the length of the ossicle.

The first five cases are dissections, so that the age and sex could be given.

In Nos. 3 and 5 both sides are given. The other side of No. 2 was noted as

normal. In No. 11 there are two ossicles, anterior and posterior, with Blight

marks of disease. In No. 2 the acromion was thinned by absorption. In No. 1

there had been sub-coracoid dislocation and rheumatoid disease of the shoulder
joint. The remaining eight are macerated specimens. Those that are prob-

ably male are marked M. ?; those of which the sex is quite uncertain have
? in the sex column.

(A.) Dissections.

Case No. 1. Also old-standing snb-coracoid dislocation of

humerus, with chronic rheumatoid arthritis of shoulder joint and
great alteration of the anatomical neck of the humerus. From a

subject set. 80, sex not noted. Eight scapula, left not noted.

Scapula rather undersized (length 5J inches, breadth 4) but muscular
markings pretty well developed. Acromion, of the broadly crescentic type

;

much bent, very convex at middle third at and behind intra-acromial joint
;

but a posterior angle present where spine meets acromion considerably

internal to usual position of posterior angle. Ossicle, triangular, end blunt,

like end of little finger, and does not project beyond clavicle. Length

^£ inch, breadth at base ^§. Entire acromion, length 1^, breadth at middle
of basi-acromion 1 inch. The ossicle shows one faint projection on outer

margin and projects considerably at base. Basi-acromion shows two tubercles

besides the posterior angle, one of them at the joint.

Intra-acromial joint, direction nearly transverse, undulating, has small

median projection and goes backwards at both sides, most at the outer side,

giving moderate backward direction to joint externally. Good superior and
inferior ligaments, superior the strongest ; moderate ridges above and below
attach the ligaments. Movement distinct. When joint opened, synovial

cavity seen throughout ; surfaces (^f X ^> inch) undulating, smooth but
finely dimpled, not like ordinary articular cartilage except on most of inner

half ; covering of cartilage thin. The ossicle is thicker (^"W) than the basi-

acromion (j4r) and rough below, but not diseased.

Acromioclavicular joint.—Inferior ligament considerably strengthened ; no
inter-articular fibro-cartilage and but few synovial fringes. Cartilage on cla-

vicle thick and mostly spongy, giving irregular surface. Acromial facet, smooth
cartilage ; height T

4
^ with the usual inclination ; length ^, of that j

2
.v on l>asi-

acromion. When clavicle pushed outwards, ossicle is moved freely ; when
clavicle pushed outwards and backwards, the movement is arrested by the

basi-acromion. Synovial cavity appears to be continuous with that of intra-

acromial joint, but I am not certain of that. Coraco- clavicular band strong,

attached entirely to the ossicle. 1

Case 2.—With great thinning of acromion ; shoulder joint

healthy. The appearances suggest former disease of the sub-

acromial bursa. From a female subject ffit. 80. Left scapula,

right scapula noted as normal.

Scapula, rather undersized (length 5|, breadth 3g), very thin, very trans-

lucent at both fossae ; ridges on subscapular fossa well marked. Surfaces of

shoulder joint, capsular ligament, and tendon of biceps healthy. Acromion,

1 The condition of the shoulder joint in this case is noted in the

Appendix.
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may have been of quadrate type, but now has on outer border three irregular

excavations with serrated edges, giving two triangular peaks between. The
anterior excavation ({w wide, T̂ deep) is entirely on the ossicle ; the middle
excavation (1 inch wide, A deep) has its apex at the intra-acromial joint and
is more on the ossicle than on the basi-acromion ; the posterior excavation

(j% wide, y
2
o deep) is on the back part of the outer border of the basi-

acromion, the peak bounding it in front is opposite the middle line of the

spine of the scapula. The acromion as a whole is thin on its outer half,

translucent at parts, shelving outwards to a sharp edge like an oyster shell
;

under surface marked by shallow depressions; upper surface irregularly

grooved transversely, especially on outer half opposite the excavations (thick-

ness at the grooves T
X
o, at the ridges ^V to y%-). No ostitic roughness on either

surface. The peaks to which the ridges run outwards appear to represent, so

far, the points to which the inter-muscular septa of the deltoid are attached.

Length of entire acromion 1 T§, breadth at most projecting peak lyV Ossicle,

length i§, breadth at base lyV ; the breadth in this case, if not increased by
disease, thus exceeding the length.

Intra-acromial joint,—on outer two-thirds, only a loose membranous
ligament, y-W in length when stretched, connecting the thin edges of the

bones ; on inner third, the bones are in contact (T
4
o X yV) with ligament

above, below and internally, are lined by thin cartilage with appearance of

a synovial cavity. The ossicle is very loose in all directions, and moves
outwards and inwards for T-^ inch when pushed or drawn by the clavicle.

Acromio- clavicular joint,—connexion only by a slack ligament (£ to h inch

in length, f in breadth, yV in thickness) between the ends of the bones.

Where Ligament attached, ossicle J inch in thickness at middle, thin before

and behind, concave both ways ; end of clavicle f inch in breadth, j in

thickness at middle, excavated both ways ; no adaptation between the bones
possible. The ligament has no attachment to the basi-acromion. Outward
dragging of the ossicle by the action of the deltoid would be checked by the

acromio-clavicular and coraco-clavicular ligaments, forward dragging by the

intra-acromial ligament.

Case 3. On both sides. From a female subject aet. 82. No
disease on either side. Figured in the Plate, left fig. 6, right

fig. 6a.

Scapula slender, thin and very translucent on both fossae, ridges on sub-

scapular fossa pretty well marked. Both scapula}, length 5£, breadth 3J.
Acromion, form on the two sides, and that of the ossicle, seen in figs. 6 and
6a. The form is between the ovoid and crescentic types, the outer border
much bent at and near the intra-acromial joint, the posterior angle somewhat
rounded, the anterior end blunt-pointed. Ossicles, triangular with blunted
apex ; left longer than right, forming more than half of entire acromion, the

right less than half. Length of both acromions l^V ; breadths at middle of

b isi-acromion, right y^, left T§. Breadth of both ossicles at base j% ; lengths,

right A, left 1 inch. The left ossicle, the longer one, shows two deltoid

tubercles, the basi-acromion one tubercle close to the joint; the right ossicle

one elevation, the basi-acromion two. There are besides the tubercles repre-

sented by the anterior and posterior angles.

Intra-acromial joint, good ligament above and below, the former rather the

stronger, attached to raised edges above and below on both bones. These
ligaments unite round the borders, on inner border forming a septum between
the intra-acromial and the acromio-clavicular synovial cavities. Movement,
though limited by these ligaments, is enough to be recognisable in the living
body. Synovial cavity present on both sides throughout ; surfaces not smooth
and polished like ordinary articular cartilage, but finely mottled ; the covering
of cartilage thin. Depth of the surfaces at the middle ,":.. being greater than
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the thickness of the ossicle and basi-acromion (A), owing to the raised

edges at the joint. In direction, the joints differ on the right and left sides.

The way generally in the series of specimens is, that the basi-acromion forms

a projection and falls away backwards on either side, giving a general con-

cavity backwards, with, it may be, minor undulations. That is seen here on
the^right side (fig. 6a), the projection being external to the middle ; but on the

left side (fig. 6) that on which the ossicle is the longest, it is the reverse, the

projection being on the ossicle, and the outer slope of the joint has a forward
instead of the usual backward direction.

Acromio-clavicular joint.—It is worthy of note that the inferior ligament,

normally very slender, is stronger than usual. In both scapulae the clavicle

rests entirely on the ossicle, as shown in the figures, the connexion of the

clavicle to the basi-acromion being only by the posterior part of the acromio-

clavicular ligaments. Length of acromio-clavicular surfaces, h inch, height

£ inch ; length being thus the same on both sides although the left ossicle is

longer than the right. In both the joint begins at the posterior part of the

ossicle. Acromial facet concave both ways, clavicular facet convex both ways
;

joint has the usual slope downwards and inwards. The acromial facet is

lined by smooth articular cartilage. In the upper half of the joint on the

right side there is a true incomplete inter-articular fibro-cartilage, elliptical and
wedge-like (height ytr, length h inch) attached above to the superior ligament,

below with natural .-.harp edge. Its cartilage-like appearance marks it off

distinctly from the fibrous tissue of the ligament from which it hangs into

the joint. In the left joint it is much less apparent, about half the height of

the one in the right joint, and with fringed free edge, hardly an advance on
the synovial tufts that usually hang into the joint from above and are liable

to be mistaken for a partial inter-articular fibro-cartilage.

Sockets of shoulder joint healthy, except some thickening of long tendon of

biceps at its origin in left shoulder.

Case 4. From a female subject set. 80. Left scapula ; no

disease. Eight not noted.

Scapula,—oh X 3g inches ; very thin and translucent at fossae ; subscapular

ridges very faint, but other muscular markings well developed. Acromion,

crescentic type, posterior angle rounded off, outer border much bent at and
behind intra-acromial joint

;
point does not project beyond line of clavicle.

Length of entire acromion lyV, breadth of basi-acromion at middle \\.

Ossicle, length i§, breadth at base \Q. Outer border shows no deltoid tubercle,

but projects considerably at the base ; basi-acromion shows two tubercles,

besides the posterior angle, one of them at the joint.

Intra-acromial joint, ligament above and below, attached to raised edges,

joining at outer and inner sides, the inferior ligament quite as strong as the

superior. Movement quite sufficient to be recognisable in living body.

Synovial cavity throughout, and not continuous with acromio-clavicular joint
;

surfaces (J^? X ]%) same appearance as noted above in other specimens, the

covering of cartilage thin and with smooth but finely mottled surface.

Direction of joint, at right angles to axis of acromion, undulating but nearly

transverse generally, outer fourth inclined moderately backwards.

Acromio-clavicular joint.—Clavicle rests entirely on ossicle ; connected to

basi-acromion only by posterior part of ligaments. Inferior ligament, as in

case 3, much stronger than normal. Facets, length ^, height ^, the

acromial one concave both ways, the clavicular one convex both ways ; have the

usual slope downwards and inwards. Surface of acromial facet smooth and
polished articular cartilage, that of clavicular facet smooth but tending to spongy
condition. A complete inter-articular fibro-cartilage present, with completed
synovial cavity on each side of it. It is attached all round, below to the

clavicle rather than to the ligament ; is about ^ inch in thickness, semi-trans-

lucent, but firm enough to maintain the curvatures that had adapted it to the
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facets. This is the only instance of the occurrence of a complete inter-articular

fibro-cartilage at this joint 1 have ever seen.

The socket of the shoulder joint is healthy ; also the tendon of the biceps.

Case 5. From a male subject set. 64. Right scapula ; no
disease. Some appearance of corresponding groove on left

acromion.

Length of right scapula 65 inches, of left 6| ; breadth of both 4J ; both
have strong muscular markings. Right acromion, form rather of the oval
type, posterior angle rounded, anterior end a blunt point projecting a little

(J inch) beyond clavicle, outer border considerably convex at and near intra-

acromial joint. Length 2 inches, breadth of basi-acromion 1 inch. Ossicle,

Length ^§, breadth at base 1 inch. Outer border of ossicle shows a low eleva-

tion and projects considerably at the base ; basi-acromion shows two deltoid

tubercles, one near the front and one in front of the rounded angle.

Intra-acromial joint.—Ligament above and below attached to raised lips
;

the lips above considerably raised, suggesting slight ostitic action here. Amount
of movement allowed should be quite recognisable in living body, especially

depression. Synovial cavity throughout ; surfaces, as noted in previous cases,

smooth and mottled and layer of covering cartilage thin. Surfaces, 1 inch by

J inch ; upper crest and greater convexity above give unusual height to the
surfaces. Thickness of basi-acromion and of ossicle T

4
s-, thickness (height) at

the raised lips ^. Direction of the joint, nearly transverse, with slight

general concavity of basi-acromion; no backward direction of joint at outer

side.

Acromio-clavicular joint.^-Cl&vicle rests entirely on ossicle, posterior part of

ligaments alone connecting clavicle to
- basi-acromion. Inferior ligament

stronger than usual. Facets, length yV, height T
*
T ; acromial concave both

ways, clavicular convex both ways
;
joint has usual slope downwards and

inwards ; cartilage of both smooth, that of clavicle thicker, showing tendency
to spongy condition. Synovial tufts hang into joint from above, simulating a
partial hbro-cartilage, but are only ragged tufts.

Left acromion.—On upper surface a shallow groove crosses the acromion in

nearly same position as the intra-acromial joint of right acromion, almost
exactly in same position except that it bends back at the outer and inner sides.

Is best marked on inner half, its sharp posterior boundary prolonged from
upper edge of spine of scapula. As the groove is not deep and as there is no
groove or mark on the under surface, I hesitate to consider it a vestige of the

union of a formerly separate ossicle, but it may be so. Acromio-clavicular

joint of left side, same as noted on right side. Form of acromion, like the

right, but wants the considerable convexity of outer border seen on the right

acromion at and near the intra-acromial joint. Of same breadth as the right,

it is j% shorter, which might accord with the disappearance of a former intra-

acromial joint. Of three tubercles seen on outer border of acromion between
anterior end and posterior angle, two are in front of the groove, one of these

close to it ; the third is behind the groove on what would have been the basi-

acromion.

(B.) Macerated Specimens.

The following are macerated specimens in my collection, with

the exception of Nos. 12 and 13, which are in the Charles Bell

collection in the Museum of the College of Surgeons. They are

all adult. The sex can be only inferred from the size aud muscu-
larity, and consequently appears in the Table (Table II.) as either

entirely uncertain or as probable. Of these eight specimens six
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are of the left side ; there is no record of the condition of the

other side.

Case 6. Fig. 7. Left scapula ; no appearance of disease.

Scapula, length 6 inches, breadth 3f, muscularity moderate. Acromion
mostly of the ovoid type, posterior angle rounded, length of entire acromion

1^§, breadth at middle of basi-acromion 1 inch. Ossicle, length *9, breadth at

base \^. Two of the tendon tubercles seen on the ossicle, the second of these

at its base ; basi-acromion scarcely shows a tubercle. Intra-acromial joint,

line wavy, general direction nearly transverse to axis of acromion, but outer
third directed obliquely backwards. Acromio-clavicular joint, facet for clavicle,

length j%, of which about a fourth part is on basi-acromion. The figure

(fig. 7) is given as an example of the partial resting of the clavicle on the basi-

acromion, although that is not owing to shortness of the ossicle.

Case 7. Fig. 8. Left scapula ; no appearance of disease. From
size and muscularity inferred to be probably male.

Scapula, length 6§ inches, breadth 4 ; muscular. Acromion, of the tri-

angular type, antero-external angle wanting, antero-internal angle very
pointed and prolonged a little (§ inch) beyond clavicle : length of entire

acromion 2 inches, breadth of basi-acromion ly-V. Ossicle, long ; length 1^,
being longer than basi-acromion by ^ inch ; breadth at base 1 inch. Tendon
tubercles on outer border of ossicle rather indefinite, but appearance of two,
and base projects ; one tubercle, perhaps two, on basi-acromion, besides its

angle. Intra-acromial joint, line sigmoid, on basi-acromion concave internally,

convex externally, then directed a little backwards
; general direction a little

outwards and backwards. Lips of joint project a good deal above. Acromio-
clavicular joint, facet entirely on ossicle, length fully ^V rir trli ; is about ^
inch from base and from apex of ossicle.

Case 8. Left scapula ; no appearance of disease.

Scapula, length 5§ inches, breadth 4 ; apparently aged, fossae very trans-

lucent and muscular ridges little marked. Acromion, like No. 7, of the tri-

angular type, considerable convexity on outer border at the joint ; length of

entire acromion 1/v, breadth of basi-acromion 1 inch. Ossicle, length j%,
being equal to that of basi-acromion, breadth at base 1 inch. The considerable
convexity on outer border at and near joint appears as if formed by a tendon
tubercle on each bone ; anterior tubercle on ossicle indefinite

;
posterior angle

of basi-acromion fairly well marked. Intra-acromial joint, general direction

outwards and a little backwards ; inner two-thirds wavy, obliquely backwards
at inner side ; outer third obliquely backwards till at margin. Acromio-
clavicular joint, facet entirely on ossicle ; length

1%, height ^ ; extends from
near base of ossicle to ^ inch from point ; surface foraminated. .Both basi-

acromion and ossicle thin in this apparently aged specimen.

Case 9. Left scapula ; no appearance of disease.

Scapula, part below spine and glenoid cavity has been sawn off ; breadth
3i inches ; muscular markings on spine moderate. Acromion, mostly of the
ovoid type, posterior angle well defined behind but not very prominent, outer
border considerably bent at the joint. Length of entire acromion 1^%, breadth
of basi-acromion 1 inch. Ossicle, length 1 inch, being longer than basi-

acromion by J inch ; breadth at base 1 inch. On its very convex outer border
two low tendon tubercles seen and base projects. Slight tendon tubercle seen
at middle of short basi-acromion. Intra-acromial joint, angular, inner third
directed backwards, outer two-thirds backwards till just at margin, general
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direction backwards and outwards. Acromio-clavicular joint, facet entirely on
ossicle, might seem partly on basi-acromion but not so, triangular area behind
it is foraminated and facet seen to be finished at back part of ossicle ; length
of facet f», height at middle T

4
? ; at front of facet ossicle slopes off to blunt

apex ; direction of facet mostly downwards and outwards (not inwards). 1

Case 10. Left scapula ; no appearance of disease.

Scapula, length 6& inches, breadth 3f, narrow7 for its length ; not muscular.
Acromion, of the crescentic type, posterior angle quite rounded off obliquely,

only a very low projection to mark off acromion proper from expanding crest

of spine ; outer margin uniformly convex, antero-external as well as posterior

angle wanting, giving the crescentic form ; anterior end pointed but not
sharp ; length of entire acromion, 1^, breadth of basi-acromion 1 inch.

Ossicle,length fy, breadth at base ^§. Two low tendon tubercles on ossicle and
projection at joint ; on basi-acromion one tubercle besides projection at joint.

Intra-acromial joint, angular, outer third directed moderately backwards, inner

two-thirds directed more obliquely backwards ; upper edges considerably

raised. Acromio-clavicular joint, facet rests partly on basi-acromion, height fy,
length -jV, of which jV is on basi-acromion ; anterior end is ^ from point of

ossicle.

Case 11. Eight scapula; two ossicles, anterior and posterior,

leaving the acromion in three pieces ; traces of chronic arthritis

on under surface of the ossicles. Fig. 9.

Scapula, only outer portion with the processes and outer part of clavicle

present ; evidently a strong muscular scapula. Acromion, of the crescentic

type, posterior angle moderately rounded, outer margin uniformly convex,
pointed in front, giving crescentic form. Length of entire acromion 2^
inches, of which lj^ formed by basi-acromion ; breadth of basi-acromion l^V.

Two epi-acromial ossicles; posterior, length 1 inch, breadth at base 1^-;
anterior, length j^-, breadth at base yk, triangular and pointed at end.
Posterior intra-acromial joint, general direction outwards and forwards, wavy,
slopes backwards more at inner than at outer side. Anterior intra-acromial

joint, general direction nearly transverse. Tubercles on outer border of

acromion indefinite, two on basi-acromion besides posterior angle, the front

one at the middle, and projection at joint ; one on posterior ossicle besides

projection at base, but border serrated ; tubercles on anterior ossicle repre-

sented by point and by projection at base. Acromio-clavicular joint, clavicle

rests entirely on posterior epi-acromial ossicle
;
posterior part of ligaments

attached to basi-acromion, anterior part attached to base of anterior ossicle.

Amount of diseased appearance.—On upper surface, edges of both intra-

acromial joints raised more than usual and surface of posterior ossicle rather

rough ; on under aspect, posterior ossicle has smooth polished " porcellanous "

surface finely foraminated, anterior ossicle a little rough but not porcellanous.

1 Note on ossification of the supra-scapular ligament.—In evidence that there

was no want of tendency to ossification in this scapula, may be noted that the
supra-scapular ligament is represented by a strong bridge of bone, h inch in

breadth. In three other scapulae in my collection having this bridge of bone
(all from different subjects), one, a left, has the bridge as broad as in case 9

;

in the other two, right scapulae, the bridge is only about & inch in breadth.
In one of the latter the foramen is elongated and slightly hour-glass shaped,
and would take in both the nerve and the bloodvessels ; in the two with the
broad ridge not more than the nerve could pass through. These bridges of
bone, usually described as resulting from ossification of the ligament, are quite
smooth bone.
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No other appearance of disease ;
glenoid cavity healthy and tendon of biceps

normal.

The subdivision of the epi-acromion in this case might have
been attributed to disease had there been marked arthritis, but as

the shoulder joint is healthy and as the appearance of disease seen

on the posterior ossicle is not great, the conclusion appears to be
that we have here a case in which the ossific centres for the

anterior part of the acromion have remained separate as well as a

case in which the major epi-acromion has remained separate from
the basi-acromion.

I am indebted to the Museum Committee of the College of

Surgeons for permission to notice the two following specimens,

Nos. 12 and 13.

Case 12. Left scapula showing separate epi-acromion, and
appearance as if of united fracture at lower angle and base of

bone. No appearance of disease.

The specimen, No. 3, 102 in the printed catalogue, is marked "Ununited
fracture of the acromion process and united fracture of the vertebral border."

In the MS. catalogue of Sir Charles Bell the description is, " There has been
a fracture of the acromion scapulae ; a false joint must have been formed
between the two portions ; at the lower angle a fracture, or perhaps a diastasis

of the cartilage, has taken place, which is now united." I mention this to

show the view that used to be taken of the nature of this condition of the

acromion. The acromion, however, presents the usual family likeness of cases

of separate epi-acromion.

Scapula, moderately muscular and of good size, length 5j inches, breadth
4 (somewhat diminished by the supposed fracture). The line of the seeming
fracture cuts off \ to f inch at lower angle and about J inch of the breadth of

the base up to nearly midway to the spine. The united part is inclined to the

subscapular fossa, and the fracture thus appears to have been caused by a force

from behind. No appearance of other injury to the bone and none of disease.

Acromion, form indefinite, between the crescentic and triangular types, pos-

terior angle much sloped off, almost continued from lower edge of crest of

spine, anterior end blunt-pointed, general triangular form given mainly by
form and great size of epi-acromion. Length of entire acromion ljW, of which
only the yV formed by basi-acromion ; breadth y

9
^. Ossicle, length 1 inch,

breadth at base (the broadest part of entire acromion) 1 inch. Tubercles on
outer border of acromion indefinite, one elevation on epi-acromion, a slight one
on basi-acromion, and both have projecting angles where they meet at the

joint.

Intra-acromial joint, general direction transverse, but with concavity back-
wards ; margins a little raised except on ossicle below. Acromio-clavicular

joint, entirely on ossicle, facet on ossicle ovoid and short, length ^w , height j%-,

situated j%- from posterior end of inner border of ossicle, ^ from anterior end
;

has very little inclination downwards and inwards.

Case 13.—Eight scapula in which a formerly separate ossicle is

now mostly united to the basi-acromion. This specimen is

exceptionally interesting as showing union taking place. No
appearance of disease.

In the original Bell catalogue the specimen is marked as " A fracture of the

acromion scapulae." In the valuable recent printed catalogue, 18D3, by the

C
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Conservator of the Museum, Mr Cathcart, it is marked " No. 3, 103. Supposed
fracture of the acromion process of the scapula. Eight scapula—macerated

—

showing an irregular groove between the acromion process and the rest of the

bone. This is possibly a late union of the epiphysis."

Scapula large and muscular, in all probability male; length 6h inches,

breadth 4. Acromion, of bluntly crescentic form, inner border veiy little con-
cavity, external bonier uniformly convex, anterior end blunt, posterior angle
very little marked. Length of entire acromion 2 inches, breadth 1^. Ossicle,

length ly-Tr, breadth at base 1 inch. Tubercles on outer edge of acromion, on
side two besides point and corner at suture ; on basi-acromion, one very

low tubercle at middle, and corner at suture.

Intra-acromial suture, direction nearly transverse, slightly outwards and
backwards ; nearly straight. The suture of union is strongly marked above,
as a furrow about TV inch wide and nearly the same in depth ; its anterior

boundary sharp and overhanging, the posterior boundary bevelled with slightly

raised margin ; floor of furrow shows a few fine foramina. On under surface

only a shallow furrow seen, with corresponding direction.

Acromioclavicular joint.—A very small part of the facet, hardly ^ inch, is

on the basi-acromion ; length of facet -^, height ^\, distance from anterior end
of inner border of ossicle y'i,

.

The probable interpretation in this case is that the union of the

epi-acromion has been delayed. If it has been a case of fracture,

the fracture has taken place at the usual line of epiphysial union,

and is undergoing bony union without callus.

IV. Consideration of the Causes of the Condition of

Separate Acromion Process.

Fracture. Relation to Chronic Rheumatoid Arthritis. Relation

to the Epiphysis.

It is not easy to find one's way to definite conclusions on these

relations amid the numerous and conflicting opinions to be found
in the literature of the subject. 1

1 General statements in the Text-books of Surgery need not be referred to

when not bearing evidence of being founded on personal observation. The
following are the writings of authors more particularly referred to :—The late

Prof. Robert Adams, of Dublin

—

(a) " Shoulder Joint, Abnormal Conditions
of," in Tiie Cyclopedia of Anatomy and Physiology, vol. iv., article written in

1849 ; and (b) Treatise on Rheumatic Gout, 2nd ed., 1873, with accompanying
vol. of Plates. The late Prof. Robert IV. Smith, of Dublin, " Observations
upon Chronic Rheumatic Arthritis of the Shoulder," in the Dublin Quarterly

Journal of Medical Science, February and May 1853. Mr John Gregory Smith,

"Pathological Appearances in Seven Cases of Injury of the Shoulder Joint,

with Remarks," in The London Medical Gazette, vol. xiv., 1834. Mr W,
Arbuthnot Lane—(a) " Some Points in the Physiology and Pathology of the

Changes produced by Pressure in the Bony Skeleton of the Trunk and
Shoulder Girdle," in Guy's Hospital Reports, vol. xliii., 1886; (b) ''The

ition and Pathology of the so-railed disease Rheumatoid Arthritis, and
of Senile Changes," in Transactions of the Pathological Society of London, voL
xxxvii., 1S V

(! ; and (<) "Mode of Fixation of the Scapula, etc.," in the British

Medical Journal, 19th May 1888. Prof. F, H. Hamilton, of New York,
Practical Treatise on Fractures and Dislocations, 8th ed., revised and edited by
Prof. Stephen Smith, of New York, 1891.
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(A.) Fractures of the Acromion.

Question offrequency. Distinction bcliveen true fracture and
c< unlit ions simulating fracture.

The impression that fracture of the acromion process is not a

very common occurrence appears to be conveyed by Sir Astley

Coopers opening words on this fracture in his celebrated Treatise

on Dislocations and Fractures of the Joints—"This point of bone is

sometimes broken." But from the remarks that follow, in regard

to the detection of the fracture, it is evident that this great surgeon

and anatomist was familiar with the occurrence. He speaks of

diminished roundness of the shoulder, of feeling the depression on
tracing from the spine to the clavicle, and of crepitus being felt

when the surgeon places his hand upon the acromion and rotates

the arm. In the accompanying dorsal diagrammatic figure (p.

411, new ed., 1842) the line of fracture has the family likeness to

the specimens I have described of separate acromion. Of the

second figure given (p. 412), he says :

—

"This figure shows a fractured acromion; the edges of the fractured

surfaces are united by ligament, part of which has been turned aside to show
ligamentous granulations upon the fractured surface." No history is given
for the preparation. The figure is a front view, and it also lias the family
likeness to my specimens. He adds—"Fracture of the acromion may unite
by bone ; but it generally unites by ligament, in consequence of the difficulty

which exists in producing adaptation and in preserving the limb perfectly at

rest during the period required for union." He does not allude to fracture

without displacement, and consequently assumes difficulty in producing
adaptation.

It is not evident but that his remark just quoted, as to non-
union being general, may be founded on dissecting-room specimens
of separate acromion. He makes no reference to the epiphysis.

Sir William Fergusson, writing some years later (Practical

Surgery, p. 185, 1842), says:

—

" The acromion process may be broken, but the accident is of rare occurrence.

I have dissected a number of examples of apparent fracture of the end of this

process ; but in such instances it is doubtful if the movable portion had ever
been fixed to the rest of the bone." In the figure he gives to show "the
ordinary position of some of the fractures here referred to," the line on the
acromion gives more to the broken off part than in my specimens, but the
figure is diagrammatic.

Thus Fergusson, thorough surgical anatomist as well as experi-

enced surgeon, was in doubt whether such specimens should be
regarded as cases of fracture or as cases of non-union of the
epiphysis.

Prof. Adams, under the head of " Fracture of the acromion
process" (foe. cit., a, p. 600), remarks:

—

" The fracture of the acromion will be generally found to have taken place
at a point behind, and within, the junction of the clavicle with this bony
process ; its direction we always observe to be in the original line of the junc-
tion of the epiphysis with the rest of the bone."
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No cases are given, and the above remark is too general. He is

probably influenced by his favourite view, alluded to below, of

separation taking place at the line of junction of the epiphysis in

cases of chronic rheumatic arthritis ; and in his subsequent refer-

ences to the opinions of Sir A. Cooper and Malgaigne the reader is

left in doubt whether the remarks of these authors are founded on

museum specimens, such as those described in this paper, or on

cases ascertained to have been traumatic fractures.

The view expressed by Prof. F. H. Hamilton (loc. cit., p. 199), a

recognised authority on fractures and dislocations, may be taken

as his judgment on the evidence submitted by previous writers as

well as embodying his own experience, and they have largely influ-

enced modern writing and teaching on this question.

" There is some reason to believe, I think, that a true fracture of the acromion

process is much more rare than surgeons have supposed, and that in a con-

siderable number of the cases reported there was merely a separation of the

epiphysis ; the bony union having never been completed. If such fractures or

separations occurred only in children, very little doubt might remain as to the

general character of the accident ; but the specimens which I have found in

the museums, and the cases reported in the books, have been mostly from
adults. It is more difficult, therefore, to suppose these to be examples of

separation of epiphyses, but I am inclined to think that in a majority of

instances such has been the fact. It is very probable, also, that in the case of

many of the specimens found in the museums, called fractures, the histories of

which are unknown, they were united originally by cartilage, and that in the

process of boiling, or of maceration, the disjunction has been completed. The
narrow crest of elevated bone which frequently surrounds the process at the

point of separation, and which Malgaigne may have mistaken for callus, is

found upon very many examples of undoubted epiphyseal separations which I

have examined ; and this circumstance, no doubt, has tended to strengthen the

suspicion that these were cases of fracture."
" There is no doubt, however, that a fracture of this process does occasionally

take place. Examples of fracture of the acromion process have been reported

by Duverney, Bichat, Avrard, A. Cooper, Desault, Sanson, Nelaton, Mal-

gaigne, West, Brainard, Stephen Smith, and others. I have myself seen five

cases. In the case seen by Cooper it entered the articulation of the clavicle, and
produced at the same moment a dislocation. Malgaigne says it occurs generally

further up, and posterior to the attachments of the clavicle, 'near the junction of

the diaphysis with the epiphysis,' and that the fracture is in most cases trans-

verse and vertical ; but Nelaton saw a case in which the fracture was oblique.

In the case reported by C. West, of Hagarstown, Md., the fracture was through

the base of the process. In two of the examples seen by me the fracture was in

front of the clavicle ; in the third, occasioned by the fall of a barrel of flour upon
the shoulder, the fracture occurred at the acromioclavicular articulation, and
was accompanied with an upward dislocation of the outer end of the clavicle

;

in the fourth, the fracture occurred at the same point, but there was neither

displacement of the clavicle nor of the process, the fracture being only recognised

by crepitus and motion. The fifth was brought to my notice by Dr Sabine,

surgeon to Bellevue Hospital. The patient had been struck by a policeman's

club. There was distinct crepitus, the fracture being posterior to the acromio-

clavicular junction, but there was no displacement of the fragments or of the

clavicle. Some of the fractures were confirmed by dissection, and in the case

mentioned by Dr Stephen Smith, an autopsy, made three weeks after the

accident, showed a fracture in front of the clavicle without displacement, the

periosteum covering its upper surface not being torn ; the fragment could be



21

turned back as upon a hinge. [This fracture was caused by a blast ; a

fragment of rock being driven upward struck the acromion on the under
surface.]

"

I have placed some of the words in the above quotation in italics

in order to call attention to the localities of the fracture. In the

five cases of undoubted traumatic fracture that came under

Hamilton's personal observation, two of them (and Dr Stephen

Smith's case) were in front of the clavicular connexion ; two of

them at the acromio-clavicular articulation (meaning, we may
infer, opposite some part of the articulation) ; in the fifth case the

fracture was behind the clavicular connexion. There was no dis-

placement in one of the cases (the fourth) in which the fracture

occurred opposite the clavicular connexion, nor in the one (the

fifth) behind that connexion, nor in Dr Stephen Smith's case

where it occurred in front of the clavicle. From this undoubted,

though limited, statistic we see that traumatic fracture may occur

at any part of the acromion, depending, no doubt, on the kind and
locality of the force ; further, that there may be no displacement,

but that, notwithstanding, the existence of the fracture may be

detected by careful examination.

These references sufficiently show that in the opinion of Hamil-
ton traumatic fracture is a comparatively rare occurrence, so that,

although alive to the question and expert in the mode of its detec-

tion, he could, in his wide experience, refer to only five cases of

the occurrence.

In strong contrast with the usually accepted opinion of Hamil-
ton, is that of Mr Arbuthnot Lane, of Guy's Hospital, who holds

that fracture of the acromion process is the most common of all

fractures. In 325 bodies whose bones he carefully examined in

the dissecting-room (loc. cit., c, 1888, p. 1048), while he found no

instance of undoubted fracture of the coracoid process, he " found

that a considerable proportion presented fractures of the acromion,

that portion of the scapula being broken more frequently than any
other bone in the body." He refers to the statistics of fractures

of the upper extremity treated at the Middlesex Hospital in ten

years ending 1879, a total of 1084 fractures, of which 6 were of

the coracoid process and only 10 of the acromion. This contrast

to his own finding in the dissecting-room he attributes to " the

comparative difficulty in detecting a fracture of the acromion. I

have in many instances of so-called simple contusion of the

shoulder of the living subject been able to satisfy myself of the

presence of an ununited fracture of the acromion or of fracture of

the outer third of the clavicle."

In a previous paper {loc. cit., a, 1886) Mr Lane includes a full

consideration of the question of the frequency of fractures of the

acromion. The paper is an elaborate and thoughtful one, embrac-
ing the consideration of the trunk and shoulder girdle, and contains

much original matter with pretty strong criticism of the views of
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other writers. Mr Lane's paper is a valuable contribution to the

discussion of the interpretation of the condition of separate acromion
process, but requires to be read critically. He assumes too readily

that all such specimens, whether with or without the accompani-

ment of rheumatoid arthritis, were originally cases of fracture, and
he appears not to be aware of the frequency of the occurrence of

the separation at the locality of the union of the epiphysis.

Experimenting on the dead body, Mr Lane finds (p. 408):

—

'• If the outer end of the shoulder as represented by the acromion be struck

vertically, obliquely, or at right angles to the vertical by a light hammer the

acromion is fractured with the greatest facility. This fracture usually corre-

sponds in position with the seat of fracture as found pathologically, and its

direction will be found to vary within the same limits. In this artificial

fracture the liue of fracture may pass in front of or behind the oval clavicular

facet or through any portion of its area. Using the same light hammer, but
with greater force, the clavicle may be broken. It is broken much more
easily in that portion of its extent which lies outside the conoid tubercle."

Eeferring to his observation of the bones in numerous subjects

in the dissecting-room, Mr Lane says (p. 415):

—

" I found a great many instances of fractures of the acromion, but did not

consider this unnatural, judging from the facility with which I was able to

break the acromion with a blow applied horizontally as in a fall on the

shoulder, or vertically as when the shoulder is struck by a falling body. In

many of those in which the fracture was in front of the clavicular facet I

found considerable displacement of the fragments. The direction and seat of

the fracture varied within a broad limit, corresponding to the direction of the

fractures I obtained experimentally ou the dead body. In some cases the

fragments were connected by intervening fibrous tissue, while in other cases

they were united by a fibrous capsule lined by a synovial membrane. The
latter arthrodial joint allowed of much more freedom of movement than the

amphiarthrodial joint, and the extent of development present in the newly-

formed articulation was evidently dependent on the amount of movement to

which it had been subjected by the occupation of the individual and to a less

degree upon the direction and seat of the fracture."

" In almost all these cases the shoulder joints presented the changes which are

usually described as rheumatoid arthritis, but which I think are better described

as pressure changes. These, I am convinced, must have been consequent on
the injury that caused the fracture of the acromion, so that the fracture and the

joint changes were both expressions of the blow received, which was the cause

of both."
l

It will have been observed by the critical reader that in these

quotations there is a good deal of theory and general statement,

and ready assumption that all of the separate acromions found in

the dissecting-room had been cases of fracture. It need not be

doubted that the acromion may be readily broken in the dead

body, or that it may, and probably is, often broken in the living

body, at any place ; but the question is, Why the separation is so

often found just behind the clavicular connexion, at the place of

union of the epiphysis, and how that is to be explained ; and as

bearing on the supposed connexion with rheumatoid arthritis it is

necessary to be informed in each case to what extent the head of

the humerus had eburnated or excavated the acromion.
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Mr Lane notes (p. 416) five museum specimens, all of which he
assumes to have been traumatic fractures, and which he regards

as " fair instances of ununited fracture of the acromion."

In Nos. 1, 3, and 4 there are "extensive so-called rheumatoid changes in
the shoulder joint," but to what extent the under surface of the acromion was
eburnated or excavated is not stated. The lines of separation are various in
position and direction. They proceed outwards:—In No. 2, "from a point
behind the clavicular facet. The surfaces of the fragments are smooth and
eburnated, and are connected by a capsule lined by synovial membrane. The
glenoid cavity presents but slight change." In No. 4, "from a point just
behind the clavicular facet. The union is by dense ligamentous tissues. There
is no displacement of fragments." In No. 5, "outwards and backwards from
a point just in front of the clavicular facet. The fragment is displaced some-
what downwards and forwards. The surfaces are united by dense ligamentous
tissue." In No. 1, "outwards from just behind the anterior margin of the
clavicular facet. The outer fragment is connected to the acromion by liga-

mentous tissue ; there is no synovial cavity. It is displaced forwards in a
horizontal plane." In No. 3, "outwards from the centre of the clavicular facet.

There is no displacement, and the fragments are united by dense ligamentous
tissue."

It 'will be observed that in the two cases first quoted (Nos. 2 and
4) the line of separation was just behind the clavicular facet, the
position at or close to which it occurred in all of the thirteen cases

I have described, being the locality of the union of the epiphysis.

The other three cases, from the localities of the separation, could
only be cases of true fracture.

In explanation of the displacement noted in Nos. 1 and 5, Mr
Lane remarks (p. 421):

—

" The forward displacement of the fragment when the fracture occurs outside
or through the anterior portion of the clavicular facet is due to the gradual
contraction of the coraco-clavicular ligament which draws it downwards and
forwards."

That may be, but the unresisted dragging down of that portion
of the deltoid muscle would seem a better explanation. That
there may be no displacement when the fracture is in front of the
clavicle is seen in Dr Stephen Smith's case, above referred to.

The periosteum was not torn, as probably enough it is not in most
cases of fractured acromion

; accounting for their being so often
overlooked. There is no displacement in any of the thirteen
specimens I have described ; open to the alternative interpretation
of epiphyseal separation or of fracture. On the latter supposition,

if the action of the deltoid muscle and the contraction of the
coraco-acromial ligament should cause displacement of a fractured
anterior part of the acromion, would we not much more expect
displacement in fracture at the post-clavicular line ? The whole
acromioclavicular connexion is then detached from its basi-

acromial support, the scapula now hung to the clavicle only by the
coraco-clavicular ligaments, as in fractures near the outer end of
the clavicle, in which considerable displacement is often enough
seen.
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Mr Lane notes two specimens of united fracture of the

acromion (p. 417), both presenting evidence of severe injury to

the shoulder.

In the first, there is also "an unreduced suh-coracoid dislocation of the head
of the humerus ;

" in the second, the head of the humerus "is much deformed
and shortened." In the first, " Its direction is outwards from the centre of the

clavicular facet. The fracture has united firmly by hone. There is consider-

able horizontal displacement of the outer fragment, the angular intervals

between it and the inner fragment being filled in by osseous material." In
the second, " The direction of the fracture is outwards from a point a quarter

of an inch behind the clavicular facet. The outer fragment slopes downwards
and outwards. There is more callus uniting the fragments on the lower than
on the upper surface of the fracture."

These appear to have been cases of true fracture, and followed by bony
union. There was some displacement in both. In explanation of the occur-

rence of bony union in these two cases, Mr Lane says—" The complete rest of

the parts necessitated by the more severe injury to the shoulder-joint in both

these cases has permitted of the fragments of the acromion being kept suffi-

ciently at rest to allow of their uniting by bone." l

1 To these I may add a case resembling the first of these two which, since

writing the above, I have come upon in examining a preparation of old-

standing unreduced sub-coracoid dislocation of the shoulder in the Charles Bell

collection in the Museum of the Edinburgh College of Surgeons. The case has
the further interest in that both shoulders had been dislocated. In the left

shoulder (Cat. of 1893, p. 192, No. 5, 3), a spirit preparation that must have
been put up more than sixty years ago, I find there has been fracture of the

acromion with bony union ; in the right shoulder, a dried preparation (Xo.

5, 4), the acromion is entire. As there is no history during life, it may be
inferred that they were met with in the dissecting-room.

In the original MS. Bell Catalogue, the left side is described thus:—"Both
arms of this man had been dislocated ; on this side, the left side, the scapula

has also been fractured through its body. The posterior portion has been
dragged forwards by the action of the serratus magnus muscle, and the two
portions have united irregularly ; the newly formed joint of the shoulder is

exposed." The right side is thus described :
—" The right scapula and humerus

from the same body as the preceding preparation, articulated as they were
found in the body. There was dislocation inwards with fracture of the inner

edge of the glenoid cavity. Imperfect anchylosis has taken place between the

posterior part of the body of the humerus and that portion of the glenoid

cavity which was fractured and was again united. The surfaces of the head
of the humerus and of the glenoid cavity are both rough and unnatural,

having for a long period before the patient's death been deprived of their

office as a joint."

Both specimens show abundant evidence of rheumatoid action following the

dislocations. They are true sub-coracoid dislocations, each with definite new
glenoid cavity. The right acromion, a good-sized quadrate acromion, stands

out prominently and is uninjured and healthy. The left acromion has been

fractured just behind the clavicular connexion, the line directed outwards ami
a little forwards. There is no displacement. That there had been fracture I

infer from the presence of a furrow on the upper surface and outer edge,

about
-J
inch in breadth and jW to A inch in depth ; and mi the under Burface

from the presence of a callus-like ridge externally and internally with a furrow
at I lie middle between them. These ridges led me to look for further evidence

of fracture. The furrow above was seen only after removing the periosteum.

The under surface of the acromion also was covered with periosteum. There
is linn bony union.
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In regard to the supposed rarity of the occurrence of fracture

of the acromion, Mr Lane refers to the fact, above noted, that in

the statistics of fracture treated at the Middlesex Hospital for ten

years ending 1879, there were recognised only ten cases of fracture

of the acromion ; of which one occurred during the first five years

of life, one between 15 and 30, four between 30 and 45, and the

remaining four in patients above 45 years of age. And he remarks

(p. 420) :—

" These facts, taken in conjunction with the frequency with which this

fracture is observed in the dissecting-room, and the facility with which it is

artificially produced in the dead subject, serve to show that in the living subject

fractures of the acromion process are hardly ever diagnosed."

In support of his opinion that specimens of separate acromion
have been cases of fracture, as opposed to the non-union of the

epiphysis view, Mr Lane gives the following six reasons (p.

418):—

Against the possibility, as he expresses it, " that the bony centre in the
extremity of the epiphysis has formed with the remainder of the bone an
arthrodial or amphiarthrodial joint, as in the manubrio-sternal articulation

and in the joint which usually exists between the body and cornua of the
hyoid bone, I would put forward the following arguments :

1. The frequency with which it occurs associated with other fractures of the
shoulder-girdle and its connexions, where it is extremely probable, if not
absolutely certain, that it owed its presence to the same cause. In some of
these cases an amphiarthrodial joint, with or without displacement, is present,

while in others an arthrodial joint, with or without forward, or forward and
downward, displacement exists.

2. The frequency of its association with so-called rheumatoid arthritis of the
shoulder-joint, which I consider to be as much an expression of injury as

fracture.

3. Its much greater frequency on the right side.

4. The broad limit in the space in which this condition is found. It may
occur outside the clavicular facet or a considerable way inside.

5. The variation in the direction of the fracture with respect to the axis of
the acromion.

6. The fact that the seats of this condition and those of fracture artificially

produced differ in no single particular."

In view of the facts and arguments submitted by Mr Lane, it is

not possible to resist the conclusion that fracture of the acromion
process is a much more frequent occurrence than had been sup-
posed, or than is usually stated in text-books on surgery, and that

the erroneous impression is owing to the difficulty in detecting the
fracture, or, rather, to the readiness with which it may be over-

looked. He is, however, not on so sure ground in holding that
the " hypothesis of separation of the epiphysis " is " utterly with-
out foundation." He fails to account for the fact that, while
fractures of the acromion may occur at any part, the usual
place of separation is at or close to the post-clavicular line, the
place of union of the epiphysis. That may be from his not having
seen so many cases of its occurrence at that locality as I and others

D
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have seen. That is the locality in all of the thirteen cases I have
described, and I have not seen a specimen of its occurrence at any
other part of the acromion. While not doubting that true fractures

of the acromion occur at and in front of the clavicular connexion
and that they may remain in the ununited condition, the fact that

the usual locality of separate acromion is at the post-clavicular

region remains for some anatomical explanation.

One of Mr Lane's list of reasons above quoted, the third, that

has not been met in the preceding considerations, remains to be
noticed :

—
" Its much greater frequency on the right side." That

was so among the six cases noted by him ; all of the five specimens
given as of ununited fracture of the acromion were of the right

side, while only the case of united fracture, accompanied by dis-

location of the shoulder, was of the left side. The argument seems
to have weight, taken along with the consideration that accidents

to the upper limb, including dislocations of the shoulder, are more
common on the right than on the left side. But turning to

the facts given in my Table II., page 10, it is seen that of my
13 specimens, 8 were of the left side, 3 of the right side, 1 of both
sides, and 1 (Xos. 5 and 6) certainly on the right side, doubtfully

on the left. To these falls to be added the Charles Bell case

(given in the footnote above) in which, with dislocation of the

shoulder on both sides, the acromion had been fractured on the left

side but not on the right. These numbers reverse Mr Lane's

conclusion, and show the danger of founding a general conclusion

on a limited statistic.

(B.) Question of the Cause of the Occurrence of Separate
Acromion Process in Cases of Bheumatoid Disease of the
Shoulder Joint.

This co-existence was prominently brought into notice by the

late Prof. Eobert Adams of Dublin {loc. cit.), to whom, and to the

late Prof. Eobert W. Smith of Dublin (loc. cit.), surgery was
indebted for original and valuable observations on the condition

termed by Adams " chronic rheumatic arthritis," now usually

called chronic rheumatoid arthritis.

The literature of the subject of chronic rheumatoid arthritis is

extensive, and has involved the discussion of the occurrence of

so-called " dislocation upwards " of the humerus, and the question

is complicated by the frequent association of the rheumatoid
condition with the appearances of old traumatic dislocation of

the humerus forwards or downwards. Mr Adams labours to

establish that the displacement upwards is not to be taken as

primarily traumatic but as a secondary result of the rheumatoid
disease, and that such secondary displacement may also take place

inwards or downwards. Confusion has arisen from the term
" new glenoid cavity" being vaguely or variously used. But it is
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easy to determine that a specimen is one of old traumatic disloca-

tion by the presence of a defined new glenoid cavity placed to the
inside of or below the old cavity, sub-coracoid or sub-glenoid,
where the dislocated head of the humerus had worked for itself a
new cavity before the rheumatoid changes were set up. The new
glenoid cavity so often mentioned by Adams is the space acquired
upwards, by the gradual destruction of the capsular tendons and
other soft parts, at length formed by the coraco-acromial arch and
the old glenoid cavity together.

It is hardly necessary to say that traumatic dislocation of the
humerus upwards is an anatomical impossibility unless the
acromion process has been fractured and displaced upwards. The
upper end of the humerus, cushioned by the capsular muscles,
fully occupies not merely the glenoid cavity but also what may be
called the accessory socket of the shoulder joint, formed by the
coraco-acromial arch. The sub-deltoid bursa alone intervenes
between the cushioned ball and the acromion, serving as the synovial
membrane of the accessory socket, the space intervening when the
parts are exposed in dissection being enough to admit only the end
of the handle of the scalpel when pushed into it. Eupture of the
long tendon of the biceps muscle might possibly cause some hitch
in abducting the arm, but that secondary function of the tendon is

exercised only when the biceps muscle is acting, and the former
supposition that that rupture is a not infrequent occurrence is now
well known to have arisen from a misinterpretation of the condition
in which the tendon is usually found in cases of advanced rheuma-
toid disease.

The supposition that the rheumatic tendency has had the effect

of delaying the union of the acromial epiphysis would imply that
the rheumatic tendency had shown itself in early life, by the age
of about the 25th year, and it is not evident why that tendency
should single out the acromial epiphysis among all the epiphyses
of the skeleton. The relation, if not due to injury causing fracture,

must be sought in some operation of the advancing rheumatoid
disease of the shoulder joint, effecting a separation of an already
united epiphysis.

In the advanced stages of that disease there is great alteration

of the parts, especially upwards, as well described by Adams.
The capsular tendons are more or less completely absorbed, the
upper part of the capsular ligament is more or less destroyed,
allowing the head of the bone to pass upwards to contact with and
friction against the coraco-acromial arch ; the cartilage of the
glenoid cavity and of the head of the humerus is more or less

destroyed and replaced by eburnation, both socket and head are

altered in shape and osteophytes and cartilaginous excrescences
form ; a large general socket results, embracing the altered old
glenoid cavity and the supra-glenoid sub-acromial space, this

capacious cavity embraced by a capsular ligament, the upper part
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of which may be attached to the coraco-acromial arch, the lower

part of it to beyond the anatomical neck of the altered humerus

;

and the cavity is rilled with fluid and with synovial fringes and
cartilaginous excrescences projecting into it. The long tendon of

the biceps muscle may be in process of absorption but is generally

gone within the joint and has acquired a new attachment to the

humerus at the bicipital groove, from which that head of the

muscle continues to exercise its function.

These extensive changes are well depicted by Adams in his

Plate ii. and in Plate iii., fig. 2 (op. cit., b). In regard to the upward
passage of the humerus and its effect on the coraco-acromial arch

he says (loc. cit., a, p. 587) :

—

" Under the influence of the most usual form of this disease, all these parts

intervening between the head of the humerus and the coraco-acromial arch or

vault are absorbed ; and the superior extremity of the head of the humerus at

length comes into immediate contact with the concavity of the arch . . .

its head being constantly pressed against the under surface or concavity of the

coraco-acromial arch, not only do the processes of the scapula which form this

arch at length show manifestly the effects of friction, but the upper portion of

the acromial end of the clavicle does so equally. All these portions of bone
are rendered concave, and are usually covered by a porcelain-like deposit,

corresponding to an analogous polished surface which covers the convexity

of the head of the humerus.
" In many cases in which the shoidder joint has long been the seat of this

chronic disease, the acromion process has been found traversed in the line of

junction of its epiphysis by a complete interruption of its continuity, as if

fractured: we say as if fractured, for we are convinced that this solution of

continuity of the acromion process is not really a fracture produced by violence,

but a lesion, which so frequently exists in combination with chronic rheumatic
arthritis of the shoulder, that we are compelled to look upon it, in these cases,

as a peculiar organic change, the result of chronic rheumatic disease. We do
not pretend to account for the separation of the acromion process into two
portions ; nor can we say why it is that the division usually occurs in the

original line of the epiphysis, particularly at the late period of life at which we
generally witness this phenomenon. In some of these cases we have found the
acromion in a state of hypertrophy; in others in a state of atrophy; but in no
case did there seem to be any attempt at os^iflc deposition on the contiguous
surface of the separated portions of the acromion, a circumstance which might
be expected if a fracture had occurred."

As Adams says in many cases, it is worth while to inquire

whether the association of separate acromion process with chronic

rheumatoid disease is in reality a frequent occurrence. I have
therefore made the following note of the number of such cases that

have been recorded, so far as I am aware, noting at the same time
whether there is evidence of the case having begun with an injury

to the joint such as would account for fracture of the acromion
process. An important point to note is, whether the acromion
was separate in both shoulders. The condition of chronic rheuma-
toid disease, as Adams remarks, is frequently symmetrical, and
the theory of fracture is not very likely to be applicable in cases

of symmetrical separate acromion.
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Enumeration and particulars of cases in which separate acromion

process was found associated with the condition of chronic

rheumatoid disease of the shoulder joint.

1. By Adams (loc. cit, a, p. 590, fig. 429). Case of J. Byrne, male, set. 55.

Chronic rheumatoid disease of right shoulder for some years (no mention of

left). When arm was raised humerus could be felt to strike against acromion.

On post-mortem examination all the parts that lie normally between humerus
and coraco-acromial arch had completely disappeared. Outer end of clavicle

and the coracoid worn and excavated. Acromion process traversed from within
outwards by a perfect solution of continuity, completely dividing it into two
nearly equal portions, the two portions on same level, no ossific deposit at the

separated edges. Same case figured in loc. cit., b, Plate iii., fig. 2.

2. By Adams (loc. cit., a, p. 588). Sex and side not mentioned. Specimen
of advanced rheumatoid disease in Museum B.C.S. Dublin. Acromial end of

clavicle unsupported, acromion process " removed " to extent of an inch,

remainder of process thinner than natural and atrophied. This specimen
shows that continued friction of the end of the humerus had led to absorption

of the part of the acromion that is sometimes found separate.

3. In Sandifort's Museum Anatomicum, vol. iv., Table 25, fig. 2, referred

to by Adams (loc. cit., a, p. 599, fig. 431 ; also figured by Adams in loc. cit,

b, p. 163). Right side. Sandifort considered the condition of the parts to be
the result of accident. Adams considers it a case simply of chronic rheumatic
arthritis, and remarks—" The acromion process is divided into two portions ; a

phenomenon we have so frequently noticed to accompany this disease of the

shoulder joint."

4. By B. W. Smith (loc. cit., p. 12, figured in PI. ii.). Side not mentioned
and not evident from figure. " It was taken from the body of a woman of

advanced age, who for many years suffered from the usual symptoms of this

disease, and who, it was known, had never sustained any injury of the

shoulder." As described, the changes on the soft parts and on the bones at

the shoulder joint are the usual characters above noted of advanced chronic
rheumatoid disease. " Upon removing the deltoid muscle the naked head of

the humerus, elevated to the acromion process, came into view. . . . The
acromion, about f inch from its extremity, was divided into two portions
which were held together solely by the fibrous structure which invests the
upper surface of the process ; but this tissue was so stretched that the detached
portion was separated from the remainder of the acromion by an interval of

f inch. The under surface of the entire process was denuded of periosteum
and covered with an ivory-like structure, which was also found investing the

articular surfaces of the acromio-clavicular joint." The condition of the
acromion in this case approaches that described in my Case No. 2, in which,
however, there was no disease of the gleuoid cavity.

5. By R. W. Smith (loc. cit., p. J, PI. i., fig. 1). Male, set. about 60. Case
of congenital dislocation on dorsum of scapula in both shoulder joints, "in
which chronic rheumatic disease had been established." Glenoid cavity
situated on external aspect of neck, and no vestige of glenoid cavity in normal
situation. Head of humerus "placed much further back than natural, and
elevated so as to be in contact with the under surface of the acromion process."

Disease much the same on both sides, but acromion process separate on right

side only, on left side perfect. The separation of the right acromion is at

about an inch from its anterior end ; no deposition of bone along the line of

separation ; no displacement ; the detached portion closely connected to the
remainder of the process by fibrous tissue.

Here we have clearly a case of original malposition of the head of the
humerus, serving for sixty years of life, in which there is at least no record
of injury to account for the rheumatoid disease found in both shoulders.
Although there was the " elevation to the acromion process," there apparently
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was not naked contact of the head of the humerus with the acromion, as the

tendons of the capsular muscles were perfect except that of the subscapularis,

which had partially disappeared ; and the capsular ligament was present, some-
what thicker than natural. The tendon of the biceps was present. There
were osseous growths around the large glenoid cavity, and great changes on
the form of the head of the humerus, with eburnation. As the soft parts were
present between the elevated humerus and the acromion, it would, on the

whole, seem most reasonable to suppose that the separation of the right

acromion had been due to some injury causing fracture.

6. By B. W. Smith (loc. cit, p. 353). Owing to the loose way in which the

cases are brought in, it is not at first evident that this was not the case No. 4
above noted, but on critical study it is seen to be a different case, and both
sides are described. Female, age not given, " the patient laboured under the

disease in both shoulder joints for several years before her death, but the

affection had been established in the right articulation long before the left

was attacked." Both sides show the changes in much advanced rheumatoid
disease. The acromion separate on both sides, the detached portion at a con-

siderable distance from the basi-acromion. On the left side—" The head of

the humerus (with the intervention of the capsule) was pressed closely against

the under surface of the acromion, which process, about f inch from its

extremity, was divided into two portions separated fully J? inch from each
other, the fibrous structure which connected their upper surfaces having
suffered a corresponding amount of elongation. The detached portion, along
with the extremity of the clavicle, was also pushed upwards above the level of

the remainder of the process."

On the right side, figured in PI. iii., the changes were more advanced.
"About | inch of the extremity of the acromion had altogether disappeared,

and a broad, thick, concave plate of bone passed downwards from the shortened

process, and became perfectly continuous with the upper and outer part of the

margin of the glenoid cavity, which thus appeared as if a coracoid process had
sprung from its external side. The acromial extremity of the clavicle was
enlarged, excavated upon its under surface, and polished by the attrition of

the head of the humerus ; it was distant from the acromion fully f inch, but
connected to it by an exceedingly dense fibrous tissue, which constituted the
highest part of the capsule." The upper attachment of the capsule was trans-

ferred to the acromion, clavicle, and coracoid process, and was thin, " in many
places as translucent as if it had been composed merely of synovial membrane."
The tendons of the capsular muscles were flattened and expanded and detached
from the humerus. The view here conveyed seems to be that the separate

piece of the acromion had been floated down and become attached to the upper
and outer edge of the glenoid cavity ; and the author connects with this a
reference to a preparation in the Dublin R.C.S. Museum, somewhat similar

in other respects, of which Adams says " the acromial end of the clavicle is

unsupported, and the acromion process has been removed for the amount of

an inch in extent."

In this case it is seen that the capsule still intervened, but was very thin on
the left side, allowing of close contact and pressure against the acromion, the

side on which the detached acromion had suffered greatest displacement.

Apart from the supposition of former injury to both shoulders, causing

fracture, it appears not unreasonable to agree with Smith that the detachment
of the acromions was a consequence of the ravages of the disease.

7. By Mr John Gregory Smith (loc. cit., p. 280). Case in which the acromion
was separate on both sides. Dissecting-room specimen, female, set. 56. A short,

stout, muscular subject, had worked at wash-tub up to time of sudden death.

Appearances described are those of chi matoid disease of both shoulder
joints, moderately advanced. No history to the i a e, but the author assumes
"fracture." On right sid<

— "There was an oblique fracture of the acromion
process of the scapula, which had separated about an inch of its expanded
extremity; it had not united by bone, but had formed an artificial joint
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through the medium of cartilage, and was further strengthened by a fibro-

ligamentoua capsule." Sub-deltoid bursa communicated with cavity of

shoulder joint by an irregular opening. Tendons of subscapularis and supra-

spinatus detached from their insertions and united to capsule. Tendon of

biceps gone within joint. Under surface of acromion eburnated. On left

side—" The acromion process of the scapula had been fractured precisely in the

same situation as that of the opposite side, and formed a similar artificial

joint." Sub-deltoid bursa much enlarged and thickened and communicated
with shoulder joint. Tendons of subscapularis and supraspinatus partially

detached from their insertions. Biceps tendon gone within joint, attached, as

on right side, at bicipital groove.

Mr Gregory Smith's paper, 1834, is entitled " Pathological Appearances of

seven cases of Injury of the Shoulder joint ; with Remarks." The seven cases

were in five subjects (two being in both shoulders) dissected in the llunterian

School of Anatomy. No previous history bearing on the nature of the cases,

except that given in the one above related. His case 1 was a man, only left

shoulder described ; case 2, a woman set. 30, only left side described ; case 3,

a woman eet. 38, only right side described ; cases 4 and 5, that above given,

with separate acromion on both sides ; cases 6 and 7 (right and left shoulders

of same subject), a man eet. 40. The appearances, well described, in all of

them are those of the havoc wrought in the shoulder joint by chronic rheuma-
toid disease. The author assumes previous injury to the shoulder, apparently

not acquainted with the characters presented in advanced rheumatoid disease,

or with the question regarding separate acromion process. In only one of

them (No. 7, above) was there separate acromion, but in one (his case 1) there

was fracture of the outer end of the clavicle " which extended into its articula-

tion with the acromion." These cases by J. G. Smith may be taken, simply,

as well-marked cases of chronic rheumatoid disease, arising either from some
supposed former injury, or, as held by Adams and 11. W. Smith, as arising

independently of injury ; but in the one in which separate acromion occurred

the precise symmetry of the separation is remarkable.

8, 9, 10, 11. Four of the specimens mentioned by Mr Lane (loc. cit., a, p. 415
and p. 417). One (p. 415, side, sex and age not given) with great alteration of

the head of the humerus and glenoid cavity. " There is also an ununited frac-

ture of the acromion. Its direction is backwards and slightly outwards from a

point a quarter of an inch internal to the clavicular facet." Adams and R.

W. Smith would regard this case as one of advanced rheumatoid disease ; Mr
Lane regards the condition of the parts as " evidently produced by a fall on
the shoulder." The fracture of the acromion, if fracture it was, is at a little

behind the clavicular connexion, the usual situation in cases of separate

acromion.

The other cases mentioned by Mr Lane (p. 417) are three of the five above
referred to, given by him as "fair instances of ununited fracture of the

acromion," in three of which there were " extensive rheumatoid changes in

the shoulder joint." To one of these (the fourth of the five cases), as the

separation was just behind the clavicle, the epiphysis theory would apply
;

but not to the first, in which the bine of separation was just behind the front

of the clavicular facet ; nor to the third, in which the line was opposite the

centre of the clavicular facet. These, therefore, are two cases in which
separation of a part of the acromion co-existed with extensive rheumatoid
changes, but in which fracture was the probable explanation, the injury that

caused the fracture also setting up the rheumatoid condition.

12. The case No. 1, described by me in this paper. Subject eet. 80, case of

old-standing sub-coiacoid dislocation of the humerus with extensive rheuma-
toid disease of the shoulder joint (condition of latter noted fully in Appendix).
Line of separation £ inch in front of the posterior end of the clavicular facet.

In this case the injury that caused the dislocation would readily account for a
fracture of the acromion. The separation, however, is very close to the place

at which it is usually found. My case No. 11, showing two separate ossicles,
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might also be included in this list, as showing some little rheumatoid disease

at the acromion, but the glenoid cavity is healthy.

Interpretation of the preceding cases. Explanation of the

co-existence.

Adams and E, "VV. Smith are eager to prove that such cases are

not cases of what various authors had described as partial disloca-

tion upwards, arising from injury, in which the long tendon of the

biceps had been raptured ; but are cases of chronic rheumatic

arthritis, in which the displacement upwards was secondary, from
the gradual destruction of the soft parts, leading to pressure of the

humerus on the coraco-acromial arch and detachment of the

acromion process. That position they may be said to have fully

established as against the view of original traumatic dislocation

upwards, with or from rupture of the biceps tendon, and as

showing that extensive changes of the soft parts and of the bones

are the result of long-standing rheumatoid disease. But they

rather fail to satisfy that the rheumatoid condition may not have
arisen, in at least some, perhaps in most, of their cases from an
injury which at the same time had been enough to cause fracture

of the acromion process, though not to cause dislocation of any
kind. They have also been rather led away by the supposed
frequency of the co-existence of separate acromion process and
rheumatoid disease of the shoulder joint. Of the 12 cases above

enumerated of that co-existence they had seen only the first six,

and in addition could refer only to the seventh ; and although they

dwell on the occurrence of symmetry in the coincidence, the fact

is that in only two of these seven cases (Xos. 6 and 7) was the

acromion found to be separate in both shoulders. Considering the

frequency of the occurrence of rheumatoid disease of the shoulder,

their use of the term " many," as applied to the coincidence of

separate acromion is, therefore, an exaggeration. Thus R. W.
Smith, following Adams, says (loc. cit., p. 355) :

—

" Among all the numerous and varied phenomena which occur during the

progress of chronic rheumatic arthritis of the shoulder, there is none more
remarkable, nor one for which it is more difficult to offer any satisfactory

explanation, than the detachment of the extremity of the acromion process.

It is most frequently to be noticed in the advanced stages of the disease, but

I have more than once seen it at a period prior to the destruction of the tendon

of the biceps ; it is in many instances symmetrical, and in general occurs

where in early life the epiphyses joined the remainder of the process. I have,

however, in one instance found the entire of the acromion thus separated from

the spine of the scapula. It may co-exist either with hypertrophy or atrophy

of the acromion; it may occur with or without perforation of the capsular

ligament; or with absorption in some instances, and displacement in others, of

the tendon of the biceps, or finally in cases where the tendon is perfect as to

structure and normal as to position."

In regard to the detachment of other epiphyses than that of the

acromion, R W. Smith says (loc. cit., p. 356) :

—
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"By those who have not made the subject of chronic rheumatic arthritis a

special object of their study, it might be supposed that the singular solution

of continuity of the osseous tissue, such as that to which I have been
alluding, was only to be met with in the acromion process. This, however, is

far from being the case, for I have seen half of an hypertrophied olecranon

thus separated from the shaft of the ulna, in an aggravated case of this disease

affecting the elbow joint, and in several instances of chronic rheumatic

arthritis engaging the articulation of the knee, which are preserved in the

Museum of the Richmond Hospital, large portions of the condyles and head
of the tibia may be seen separated from the remainder of the bone. In one of

these examples the detached mass is of such size as to embrace the insertion

of the ligament of the patella."

I leave it to surgical pathologists to say whether they find

such separations of epiphyses a frequent occurrence. The follow-

ing is E. W. Smith's recondite suggestion in the endeavour to

account for separation of epiphyses taking place {loc. cit., p.

357) :—

"It would appear from the analytical investigations conducted by Mi-

Harper, and recorded by Mr Canton, that in this rheumatic disease of the

shoulder a large proportion of the earthy matter naturally existing in the

bone is removed ; but I scarcely deem the knowledge of this fact adequate, of

itself, to account for the solution of continuity in the acromion ; and it

appears to me that, in our endeavours to explain this remarkable phenomenon,
we can at present only go so far as to suppose that, under the influence of

this specific arthritic inflammation, the intimate structure of the bones
undergoes some peculiar molecular alteration, the exact nature of which is as

yet hidden from us, but the effects of which are to diminish its cohesive

power, and to render it liable to yield to a pressure, which, though perhaps
not powerful, is increasingly exerted upon it. In many of these cases I have
found the affected bones soft, porous, and spongy : these conditions in some
instances co-existing with increase of volume, constituting that state of the

osseous tissue which Lobstein (Traits d'Anatomie Pathologique, torn, ii.) has
described under the title of ' Osteoporosis.'

"

Mr Lane, in the second paper referred to (loc. cit., b, 419), disposes

summarily of the view of Adams and E. W. Smith, adopted by
F. H. Hamilton, and repeated in English text-books of surgery

—

" That many of the specimens which have been regarded as

ununited fractures of the acromion are really separations of the

epiphysis "—holding that such cases have been the result of some
injury causing fracture of the acromion, the injury afterwards

setting up the rheumatoid condition.

In this thoughtful paper Mr Lane mentions that he is struck,

as every one who has been long in dissecting-rooms must have
been, with the great frequency with which so-called rheumatoid
disease is seen, especially in old subjects. He regards the condition

not as a " disease," but as the result of pressure in over-use or

disuse, influenced by occupation, or it may be lighted up by
injury; modified by the vitality of the individual, the changes
atrophic in feeble persons and by osteophytic growth or eburna-

tion in powerfully- built hard-working men.
E
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He says (p. 389), " I think I have succeeded in proving that most of the
changes which are defined as indications of the presence of the so-called

disease rheumatoid arthritis are purely physiological and in no way the product
of any disease. They consist chiefly of what might be called accommodation
changes."

Treating of " changes in the shoulder joint " in feeble old age

(p. 437), Mr Lane speaks of gradual upward displacement of the

humerus irrespective of rheumatoid changes. Partial atrophy of

the supra-spinatus and of the upper parts of the other capsular
muscles ; extension of the articular surface of the humerus to the

rotated-out and partially altered greater tuberosity ; the ascent of

the latter to the acromion, separated only by the muscles and
capsule. The force that brings this about is, he says, that of the

traction of the coraco-brachialis and biceps and deltoid muscles in

the unused limb. That these are senile changes without rheuma-
toid appearances, but not often seen in the dissecting-room, as
" the class from which our old subjects is drawn is one which is

very much exposed to injury in every form." On this he con-

cludes (p. 441) :

—

" I have now proved that the upward dislocation of the head of the humerus
can and does take place without the presence of changes which are regarded
as characteristic of rheumatic gout. I have also shown that injury to the
shoulder-joint which has resulted in fracture of the acromion is always followed
by the development of rheumatoid changes, and that these rheumatoid changes
may be produced in the shoulder joint without any upward dislocation from
injury to the shoulder in which the acromion has not been fractured."

Eeferring to the upward changes in the advance of the rheuma-
toid condition, Mr Lane says (p. 419) :

—

" As the head ascends, it rasps and destroys by its pressure the muscles that

intervene between it and the under surface of the acromion, while they them-
selves tend to degenerate owing to the limited power of abduction in old age.

Reaching the acromion the functional pressure exerted by the rough surface
of the head of the humerus causes destructive changes in it, the periosteum
being removed and the subjacent bone rubbed down and eburnated."

This clear description leaves us at the stage when, according to

the separation theory of Adams, the detachment of the acromion
should be effected, and it is not unreasonable to suppose that that

detachment should be a further result of these " destructive

changes " if it is the fact that the line of junction of the epiphysis

is anatomically a weak point of the acromion. At the same time,

on the supposition of fracture being the explanation, the ques-

tion remains,—Why should the fracture be so often at that part

corresponding to the place of junction of the epiphysis, and just

behind the acromio-clavicular articulation ?
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V. Anatomical Considerations in relation to the usual
LOCALITY OF THE SEPARATION.

(A.) Strength of the Acromion at different parts.

If the under surface of the acromion is examined in a series of

scapulas it is seen that the sub-acromial beam, continued from

the thick external border of the spine, spreads out as a smooth
thickening upon about the posterior third of the acromion. The
ridge varies a little in its sharpness, and in its distance from

the posterior angle, the latter according to the degree of develop-

ment of the posterior angle, but the expanded beam gives thick-

ness and transverse convexity to the posterior third of the

acromion, and the surface of that part is smooth. In front of this

the inferior surface is concave in both directions and more or less

foraminated, and the thickness is considerably less. The trans-

verse concavity, generally present, is increased by the lip at the

outer border to which the prolongation of the coraco-acromial

ligament and the deepest part of the deltoid muscle are attached

;

and, internally, by the usually slightly projecting lip of the

clavicular facet. The distinction between these two regions on
the under surface of the acromion is on a line from the pos-

terior end of the clavicular facet outwards and backwards to

some way in front of the posterior angle of the acromion, the

distance depending on the development of that angle, and the line

marks off, stated generally, the posterior third of the acromion

from what may be called the clavicular, or anti-clavicular, region

of the acromion. The line of demarcation is not always striking

to the eye, but is generally so, in some acromions very much
so, owing to the change from the smooth convex region to the

foraminated concave region.

On the upper surface the distinction strikes the eye less ; the

part corresponding to the foraminated region of the under surface

is more foraminated than on the posterior third, but the foraminated

area is more encroached on by the raised smooth outer part for the

deltoid attachment than on the under surface.

When the thickness of the acromion is taken at where the

sub-acromial beam has spread into the general thickening, and
at where the foraminated region has begun, the thinning at the

latter is found to be considerable. An average thickness of 9

millimeters at the former has fallen to an average of 7 millimeters,

a diminution of about -^ inch. This line of demarcation corre-

sponds to where the epiphysis has united, and if there is such a

thing as detachment of an already united epiphysis from the

ravages of advanced rheumatoid arthritis, it is where we might
expect the acromion to give way. On the other hand, if the

numerous museum specimens of separate acromion are to be

interpreted as ununited fractures, we have no less an explanation
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of the fracture being so often at that locality. Anatomically it is

the weak point of the acromion.

In regard to the possible detachment of this part of the

acromion in advancing rheumatoid disease, if the epiphysis has

not yet united, the disintegration of the intervening layer of cartilage

might be expected, but the rheumatoid condition is generally one
belonging to advanced life. Due time being allowed for the con-

solidating process, here, as elsewhere, no traces remain of former
distinctness ; the transition of the cancellous architecture is

gradual. In the variously cut sections of the acromion in my
collection there is no definite difference in the internal structure

at or near the place of union. The enclosing lamina of dense

bone above has become very thin opposite the clavicular facet

;

that below, rising as a thick lamina from the sub-acromial beam,
is more marked than the upper and is prolonged somewhat
further than the upper lamina. The areolae of the cancellous

tissue are smaller and more rounded in the anterior than in the

posterior half of the acromion, and in the latter than in the spine,

but there is no abrupt change at the post-clavicular line. Any
weakness of the acromion here is to be sought, not in traces of the

consolidation of the epiphysis, but in the above noted thinning of

the acromion at this part. This thinness would account for the

acromion giving way in advancing rheumatoid disintegration here

rather than further back, but not for its giving way at the post-

clavicular region more than in any part of the clavicular region,

along which the thinness of the acromion continues to be as great.

(B.) Influence of the clavicular connexion in determining
THE LOCALITY OF SEPARATE ACROMION.

The connexion with the clavicle appears to me to be the most
important consideration in endeavouring to explain why the

locality of the separation is usually at the post-clavicular line and

also why the separation is usually permanent ; and that whether

the cause is fracture, or epiphyseal non-union, or detachment by
rheumatoid disintegration. This part of the acromion is bound to

the clavicle and is supported by it; while just behind this, where

the support ceases, the acromion is thinner than it is a little

further back. For these two reasons combined the post-clavicular

line may be regarded as the weak point of the acromion. Then,

when the separation is once established, the pushings of the

clavicle against the acromion, as may be seen by a glance at Fig.

1 (page 9), must tend to prevent non-union and render the separa-

tion permanent.

While, as noticed above, fracture of the acromion may occur

occasionally at any part of the process, the fact is that in all of the

13 specimens described in this paper, and they are not picked

cases, the line of separation is at or close to the posterior end of
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the clavicular facet. They have all a family likeness, and for this

the anatomical reason just given appears to account satisfactorily.

Of the 13 specimens, the clavicular facet was entirely on the separate acro-

mial ossicle in 8, the line of separation just behind the facet. Figs. 6 and Ga

(p. 9), show this most usual position of the separation just behind the

facet, and symmetrically so, although one ossicle, the left, is longer than
the other. In one (No. 7, fig. 8) the line of separation is about J inch behind
the facet ; in one (No. 12) ^k inch behind a very short (^ inch) facet. In one
(No. 2) the atrophied ossicle was loosely connected, but there was no connexion
of the clavicle to the basi-acromion. The position of the joint a little in front of

the hinder end of the facet, occurring in four of the specimens, is more interest-

ing, as giving the clavicle a rest on the basi-acromion. In two of these (Nos.

10 and 13) ^ inch of the facet was on the basi-acromion, the facets, respec-

tively, of
j
7^ andA inch in length.

In one (No. 6, fig. 7) about a fourth part of a fy inch long facet, and
in No. 1 a fourth part of an

-fa
inch long facet, were on the basi-acromion.

As the latter was in one of the dissections, I was able to test the effect

of that on the movement of the ossicle by the clavicle. When the clavicle

was pushed outwards the ossicle was freely moved, when the clavicle was
pushed outwards and backwards the movement was arrested against the

basi-acromion. Thus, in the ordinary movements of the shoulder, the fact of a

small part of the facet being on the basi-acromion does not prevent the clavicle

from causing movement of the ossicle, and thus causing the false joint in the

case of fracture or maintaining a separate acromion from whatever cause arising.

The connexion of the clavicle to the basi-acromion by the posterior part of the

acromioclavicular ligaments, present in all the dissections except in case

No. 2, did not prevent the movement of the ossicle, free enough to be recog-

nisable in the living body on careful examination.

Applying these considerations to the case of fracture, we see

that, in whatever way the force comes, the anterior part of the

acromion is supported by the clavicle, the force taking effect at the

post-clavicular line. A stroke from above by a limited weapon
will break the acromion at the part struck ; but when struck

broadly, or when the force is transverse as in a fall on the shoulder,

it is manifest that the natural part for the giving way to take place

is at the post-clavicular line. If fracture is to be accepted as the

interpretation of the numerous specimens of separate acromion
seen in the dissecting-room and in museums, we have thus a fair

explanation of the separation being usually at or close to the post-

clavicular line, and a good reason for the separation being rendered
permanent by the constant pushings of the clavicle against the

detached part of the acromion.

It appears reasonable to regard the clavicular connexion as hav-
ing an influence also in relation to the non-union of the epiphysis.

The post-clavicular line corresponds to the line of meeting of the

epiphysis with the basi-acromion. Indeed, the position and extent

of the epiphysis may be regarded as being in adaptation to the

clavicular connexion. In young persons, up to about the 25th
year, the same kind of injury that produces fracture in the

adult consolidated acromion is still more likely to fracture the

intervening layer of cartilage, and the movements of the parts will
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maintain the separation and lead to the formation of a diarthrodial

joint, as in fracture through the bony tissue of the adult. That, of

course, is " fracture " (diastasis), but facilitated by the position of

the epiphyseal line.

Bat apart from injury, the connexion to the clavicle might be

regarded as a possible cause of non-union of the epiphysis, in the

constant transverse force in the abutting of the clavicle against

the epiphysis ; that either in persons of feeble constitution or in

young persons of exceptional activity, and the same cause would
continue the separation. Apart from the continual operation of

forces causing movement, we see a familiar instance of non-union

continuing through life, if it passes the usual period of union, in

the permanence of the suture between the right and left frontal

bones of man ; and in those mammals in which that is the normal
condition we see that when forces operate, as in those of them that

have horns, the suture becomes dentated. The influence of move-
ment from natural forces in converting anywhere a synarthrodial

into a diarthrodial joint is not to be overlooked. The theory of

delayed union and naturally perpetuated non-union might be

employed to account for separate acromion being symmetrical ; but

that is a rare occurrence, while, if the theory were well founded,

separate acromion ought to be a very frequent occurrence, either

symmetrically, or, if on one side only, much more frequently on

the right side than on the left.

The supposed influence of rheumatoid disease in causing separate

acromion must be taken to operate differently, according as it

occurs before or after the union of the epiphysis. If before union,

the rheumatic tendency might be supposed to delay the union,

thereafter perpetuated by the same tendency or by the movements
of the parts, and it should be symmetrical; but the rheumatic

condition is comparatively rare in early life. Were advancing

rheumatoid disease to find the epiphysis still not united, it might
be supposed to attack first the intervening cartilage and thus

detach the acromion, but advanced rheumatoid disease is a con-

dition belonging to middle life or old age. If after consolidation,

from the excavation of the acromion in the advanced stage of

rheumatoid arthritis, the support given by the clavicular connexion

should, perhaps, render the post-clavicular line the readiest part

to suffer, being the place also where the forward thinning of the

acromion has begun. The argument for this cause, that rheuma-
toid disease of the shoulder joint is often symmetrical, and that

this accounts for symmetrical separate acromion, is met by my
case No. 3, in which there was no rheumatoid disease, and by the

fact that only two cases of the co-existence have been recorded.

As against this theory, too, there is the consideration that advanced
rheumatoid disease of the shoulder joint is of frequent occurrence

but that the co-existence of separate acromion is exceptional.

Considering that rheumatoid disease often follows on some injury,
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as we see so often in old-standing cases of unreduced dislocation

of the humerus, one cannot avoid the suspicion that the occasional

co-existence of separate acromion with rheumatoid disease of the
shoulder joint has been due to some injury which had fractured
the acromion and led on to the rheumatoid condition.

VI. General Considerations.

(A.) Eelation to Sex, Age, and Side.

In regard to sex we would expect fracture, and also rheumatoid
disease, to be most frequent in the male, but the above cases, so

far as certain, do not show that preponderance. Among my 13
cases, of the 4 dissections in which the sex had been noted, 3 were
female (JSTos. 2, 3, and 4), 1 male (No. 5). Of the 8 dried speci-

mens, 4 seem from their robustness to have been males, the other

4 uncertain. Of the 6 cases of Adams, R W. Smith, J. G-. Smith,
and that in the Sir Charles Bell collection above noted, 3 were in

males, 3 in females.
1

1 Statistics relating to sex and age are liable to be influenced by a variety of
circumstances. Thus, of the two schools in which I have taught anatomy

;

in one, the female subjects preponderated, the ratio of female to male being as

about 3 to 2 ; while, in the other, the proportion was nearly the reverse ; so

that, in a total of 1200 of which I have record of the sex, the sexes came to be
almost exactly equal. A more interesting statistic, as showing the basis for

dissecting-room observations, is that giving the ages as well as the sex. For
this I can give a statistic of only 890, as in some the precise age was not known
and for about 240 the record of the age is not now available. I give the ages
in five-year periods. It is seen that the number between the ages of 5 and 15
is small ; that the number is large between the ages of 55 and 75, giving ample
ground for advanced rheumatoid arthritis ; and that after the age of 65, females
preponderate, very much so after the age of 75.

Ages
inclusive.
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As regards age, when noted, it is seen in Table II. that, of "my
13 cases, the first four had reached the 80th year, three of them
females ; the fifth case was aet. 64, male ; Adam's case (loc. cit., a,

p. 590), aet. 55, male ; E. W. Smith's case {loc. cit., p. 1), set. 60,

male ; and J. G-. Smith's case, aet. 56, female. It is to be kept

in mind that a considerable proportion of the subjects in the

dissecting-room are elderly or old, and, in regard to the first four

of these cases, that among the aged subjects females preponderate.

I find no distinct record of a case of separate acromion occurring

in a young person at the place of union with the epiphysis.

Keference is made above, from Mr Lane, to the ages of the ten

cases of fracture of the acromion recognised and treated at the

Middlesex Hospital in the ten years ending 1879; one within the

first five years of life, one between 15 and 30, four between 30 and

45 ; the remaining four above 45 years of age. But no definite

information is given as to the locality of the fracture.

Side.—Reference is made above to the fact that of the 14 cases

given by me 3 were on the right side, 9 on the left side, 1

on both sides, and 1 certainly on the right side, doubtfully on the

left. Adding to these the cases quoted (Mr Lane, 5 right, 1 left

;

other authors, 3 right, 2 on both sides), we have a total of 11 on

the right side, 9 on the left side, 3 on both sides, and 1 doubtfully

on both sides, but certainly on the right. That is a much less pre-

ponderance on the right side than we would expect on the fracture

theory, when the greater exposure of the right limb to accidents

general hospitals, even in the physicians' wards. In our great hospital here

the proportion is as 4 to 3, and in the hospital of the other school in which
I taught the predominance of the male patients was in about the same propor-

tion.

Looking to the general proportion of the sexes, the statistics of the Registrar-

General for Scotland, for the year 1895, show in regard to births that for every

100 females there are 105*2 males, but that after about the age of 10 years

females preponderate in the population, the disproportion increasing as years

go on, the ranks of the males thinned by emigration, the army, the sea, and
greater exposure to accident and the causes of disease. Although in the total

deaths females preponderate (total in Scotland, in 1895, 81,864, males 40,726,

females 41,138), the proportion is reversed in the case of deaths in the large

towns (males 5511, females 5382.) Dr Blair Cunynghame, of the Eegistrar-

General's Office, Edinburgh, has kindly given me the following figures showing

the proportion of women to men in the two towns to which my anatomical

statistics refer. In Edinburgh, with a total population of 261,225 (census of

1891) there were 22,715 more females than males, being a ratio of 11905
females to every 100 males. In Aberdeen, with a total population of 124,943,

there were 9803 more females than males, being a ratio of 117*03 females to

every 100 males. In Edinburgh, in a total of 27,554 persons at the winking

age of 20, the excess of women was -2872
; at the age of 25 the excess was 3065.

As to the sexes at old age, at the age of 70, the numbers in Edinburgh were,

men 1170, women 2174 ; at the age of 80, men 278, women 640; at the

90, men 21, women 53. In Aberdeen, at the age of 70, there were 692 men,
1264 women ; at the age of 80, 180 men, 415 women ; al tl e age of 90, 7 men,
32 women. These figures are nol without interest in relation to the anatomical

statistic above given.
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is considered. Thus in the account of 41 " Specimens of Complete

Dislocation of the Humerus preserved in the Anatomical Museums
of London," given by Sir W. H. Flower (loc. cit., infra), in 36 of

which the side is noted, 25 were of the right side, 11 of the

left.
1

(B.) Conclusions.

1. Fracture of the acromion process is, in all probability, a much
more frequent occurrence than is usually supposed. It is liable

to be overlooked from the absence, generally, of displacement, but

may be detected on careful manipulation by the movement of the

fragment and by crepitus. This conclusion appears to be fully

established by the researches of Mr Arbuthnot Lane.

2. The facture may occur at any part ; in front of the clavicular

facet ; opposite the facet ; or behind the facet. Just behind the

facet appears to be the usual locality.

3. This post-clavicular line is what may be termed the weak
point of the acromion. This for two reasons : («) The acromion is

thick behind, supported and strengthened by the sub-acromial

beam of the spine, and becomes thinner just behind the clavicular

facet : (b) And, more especially, as the acromion in front of this

is bound to and supported by the clavicle. Forces therefore tend

to tell most on this part of the acromion.

4. The alleged relation between rheumatoid arthritis of the

shoulder joint and separate acromion, as dwelt on by Adams and
E. W. Smith, appears to be founded on misapprehension. The
cases in which the co-existence has been recorded are not

numerous, only 7 in number among the numerous cases of that

disease in its advanced condition in which the parts were dissected.

While there need be no difficulty in accepting the opinion that

among the upward ravages seen in chronic rheumatic disease of

the shoulder joint detachment of an ununited epiphysis, or

detachment of an ossified acromion, may be one of the disintegra-

tions, there is reason to believe that the rheumatoid condition is

usually the result of former injury to the shoulder by which
fracture of the acromion had been caused.

5. In regard to the non-union or separation of the epijihysis

theory, the following are the considerations for and against it :

—

The place of junction of the epiphysis corresponds to the post-

clavicular line. But although the epiphyseal line thus corresponds

to the weak point of the acromion it is not the cause of the weak-
ness, as after the union is completed (between the 22nd and 25th

1 Although in the ahove-noted 24 cases of separate acromion only 3 are

recorded as having the condition on both sides, it is not to be absolutely con-

cluded that it may not have been present on the other side also in some of the

other cases. Although it may, perhaps, be interred generally that the condi-

tion was present only on the side preserved for the museums, those who are

familiar with dissecting-room work will not inter that the other side was
always examined or notes made, but we must go by what is known.

F
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year) there is no difference in the internal structure and no special

thinness exactly at the line of union. The correspondence of the

two lines is incidental except in so far that the extent of the

epiphysis appears to be in adaptation to the clavicular connexion.

But the fact of the correspondence of the two lines introduces the

element of doubt in the interpretation as between fracture and
epiphyseal separation, when the separation occurs, as it usually

does, at the post-clavicular line.

In support of the epiphysis theory may be given : (a.) That the

usual place of separation corresponds to the place of epiphyseal

meeting, expressed generally. Looking to the figures 2 to 5 of

the development of the acromion given in the Plate (p. 9) we
appear to have a satisfactory explanation of the locality being

the usual one. (b.) It is conceivable that union may be delayed

beyond the 25th year, and that if union does not occur at the usual

period non-union may be permanent, as seen occasionally in the case

of the inter-frontal suture, (c.) If the specimen has been from a

subject under the 25th year the intervening layer of cartilage may
have been broken by an accident to the shoulder, and the syn-

arthrodial connexion thus converted into a diarthrodial joint by

the movement of the parts, as after fracture of the ossified acromion

followed by non-union. That, of course, brings the case into the

category of fracture (diastasis), but the line is determined by the

epiphysis.

Against the theories of non-union or detachment of the

epiphysis, as occurring in the living body, may be put : (a.) There

is a source of fallacy in regard to the interpretation of some
specimens met with, in that they are but normal scapulae just

under the age at which the acromial epiphysis (the last of the

epiphyses of the scapula to unite) is consolidated ; the separation

having taken place during maceration. Such scapulae, wanting the

epi-acromion but otherwise full-grown, are to be seen in museums.
But in regard to specimens undoubtedly beyond that age

—

(b.)

The line of post-clavicular separation is not exactly what would be

expected had the cause been non-union or detachment of the epi-

physis. Among the 13 specimens described in Part III., the

separation begins, on the inner side, in some exactly at or very

close to the posterior end of the facet (figs. G and 6a, case 3, and
in cases 4, 5, 8, 9, and 11) ; in some a little in front of that point

(fig. 8, case 7, ^ inch in front ; case 12, -^ inch in front) ; in

some a little behind (fig. 7, case 6, ^ inch behind ; case 1, £ inch

behind ; cases 10 and 13, ^V inch behind).

These moderate variations in the starting-point of the separation

on the inner side do not, perhaps, go against the epiphysis theory,

as we do not know that normally the posterior limits of the

epiphysis and of the facet correspond precisely to each other, but

the outward course of the line of separation is not much, in some
the opposite, of what we should expect when we bear in mind that
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epiphyses have a very definite shape. As seen in figs. 2 to 5, the

epiphysis meets the basi-acromion in a line curving outwards and

very much backwards from the posterior end of the clavicular facet.

Even should the posterior nucleus (*fig. 4) not unite with the

main body of the epiphysis, the line of union is still curved with

the concavity backwards. But in some of my specimens, as

described, there is very little backward direction of the outer part

of the line ; in some the outward direction is even a little for-

wards. Figs. 6 and 6a show the direction to be different on the

two sides in the same person, though symmetrical in regard to

beginning on the inside just behind the facet. On the whole, the

general direction of the line of separation, while somewhat undu-

lating, may be regarded as transverse or nearly so.

Allowance must, no doubt, be made for any changes of form

during perhaps many years of active working at a false joint after

a supposed epiphyseal detachment ; but, on the whole, when the

line of separation usually seen is considered, the epiphyseal theory,

whether by delayed union or by detachment, fails to satisfy, while

the line of separation, as usually seen, with its minor variations at

the post-clavicular region and its general transverse direction, tends

to support the fracture theory.

6. The occasional occurrence of symmetrical separate acromion

appears at first to be a difficulty in accepting the view that in all

cases the condition is one of fracture, while it is intelligible on

the theory of delayed union of the epiphysis, or as a result of

advanced rheumatoid disease of both shoulder joints. Of the

three cases above referred to, in two (those by E. W. Smith and

J. G. Smith) there was rheumatoid disease, while in my case (No. 3,

a female set. 82, figs. 6 and 6a) there was no disease. These two
theories, however, when critically examined as above, must be

regarded as improbable, as inapplicable to at least the great

majority of the specimens. It remains only to inquire whether

the seemingly not very likely occurrence of fracture of both

acromions can be believed as, after all, not so very unlikely to

occur. This difficulty will disappear when we think of the

occasional occurrence of dislocation of both shoulder joints, a

result implying a much more forcible cause than would suffice to

fracture the acromion. Of this occurrence I subjoin a reference

to five cases.1

1 1. Adult male, the case in the Sir Charles Bell collection in the Edinburgh
College of Surgeons' Museum, above noticed. Old-standing unreduced sub-

glenoid dislocation of the humerus of both sides. Rheumatoid changes in

both shoulder joints. Acromion fractured on left side with bony union.

2. In the same museum (New Cat., p. 193, Nos. 5, 6). Plaster cast of the

front of the chest and shoulders of an adult. The dislocation on the right

side was recent, that on the left side was old standing. Presented by the late

Dr J. D. Gillespie, surgeon to the Royal Infirmary of Edinburgh. The
dislocation is very manifest in both shoulders.

3. Case recorded by Mr C. K. Oldacres, of Daventry (British Medical
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With such examples of symmetrical injury, in two of them both
sides dislocated simultaneously, we need have little difficulty in

believing in the occurrence of symmetrical fracture of the acromion
process ; the less so when we think of the number of tumbles the

old frequenters of the drink-shops of London, Dublin, and Edin-
burgh must have had, first on one shoulder then on the other,

before arriving finally at the dissecting-room.

The epiphysis theory is attractive to the anatomical mind, and
it is not easy to part with the impression of one's earlier years in

the dissecting-room, but when the evidence is critically examined
has to be abandoned for the fracture theory. The explanation above
given of the frequency of the locality in which the fracture is

found to have occurred, the post-clavicular line, giving the family

likeness to the great majority of the specimens, is, however, no
less an anatomical one, and appears to me to be the true inter-

pretation.

Appendix.

(a.) Condition of the parts in Case No. 1, considered in relation to

the occurrence of indentation or fracture at the anatomical neck of
the humerus, accompanying sub-coracoid dislocation.

Besides presenting characters of advanced rheumatoid arthritis

following on the old injury, the chief interest of this specimen is

in the femur-like elongation of the neck of the humerus, with a

deep and wide post-cervical excavation. This character seems to

render the specimen worthy of exact examination in relation to the

apparently not infrequent occurrence of injury to the humerus as

a complication in sub-coracoid dislocation. The condition in this

specimen resembles that in the specimen noticed by me in 1862
{Edinburgh Medical Journal, vol. viii., 1862, p. 274) from a male

subject set. 76, now in the museum of the Edinburgh College of

Surgeons (New Cat., vol i., p. 192, No. 5, 5) to which reference

will be made below in comparison.

Condition of the parts. Subscapularis muscle present and of good size for a

rather undersized scapula. Ligaments : Good capsular ligament all round.

Scapular attachments : ahove, to inner half of anterior border of coracoid, for

1 inch, the coracoid broadened anteriorly at this part ; from this, attachment

Journal, Nov. 9, 1895, p. 1162). A very muscular man ; fell from roof of

cottage; Bub-glenoid dislocation of both shoulder joints, and fracture of left

thigh-bone. Dislocations reduced.

4. Dr R. M'Dougall, of Gladstone, South Australia, relates (same Journal,

8th February L896, p. 383) that the late Professor Sir George Macleod showed
his pupils, at tlif Glasgow Royal [nfirmary, in 1871, a case of dislocation into

the axilla in both shoulders, ami their reduction, in a woman set. 45 or 50.

5. By Professor T. P. Anderson, of Sydney (same Jowrnal, June 6, 1896), p.

1385). In the dissecting-room ; old-standing dislocation of both shoulder

joints. The man had been able to go about his work, as a drayman, until he
was accidentally killed when intoxicated.
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continued internally and below along inner and lower edge of new glenoid

cavity. Externally and below, attachment normal along posterior and lower
border of old glenoid cavity. Attachments to humerus : outer part to outer

edge of great tuberosity ; anterior and posterior parts to anterior and posterior

borders of elongated neck ; inner part, normally along original anatomical
neck. Outer part of capsule thicker than normal, inner part not thickened.

Thus, the capsule embraces both glenoid cavities above, and, below, not only
the head but the elongated neck, out to the outer border of the great

tuberosity.

Interior of the joint : Shows old-standing sub-coracoid dislocation, new sub-
coracoid glenoid cavity, great elongation of neck of humerus, with deep and
broad excavation behind, and changes from rheumatoid disease on both
surfaces of joint, but these not extending upwards above old glenoid cavity.

Old glenoid cavity : dimensions normal, height H inches, breadth 1 inch ; spongy
at middle for half its breadth, upon which soft part of inner wall of great

tuberosity of humerus has rested ; eburnated behind, before and below the

soft spongy part. Inner edge projects more at upper than lower half (the

reverse of the normal) ; eburnated area towards this most projecting part

corresponds to eburnated area on inner wall of great tuberosity, the projecting

edge itself sinking to the bottom of the post-cervical excavation on humerus.
Less projecting lower half of glenoid edge is rather rounded off towards new
glenoid cavity, but is not much worn down.
New glenoid cavity ; On subscapular fossa immediately to inner side of old

cavity and continuous with it round the projecting eburnated inter-glenoid

ridge. Dimensions greater than of old cavity, vertically 2 inches, transversely

1| at lower half, less than that at upper half. It reaches up on base of

coracoid process for 3 inch, occupying entire breadth of coracoid, which is here
flattened and excavated vertically to form part of cavity. This coracoid part

of new cavity reaches higher up than old cavity by about j inch. Inner
boundary of new cavity below this is marked by a sharp prominent ridge,

running downwards and outwards on subscapular fossa. Concavity of new
cavity much more marked vertically than transversely, owing to vertical

curve of coracoid part. Surface of new cavity, spongy, with fibrous tufts,

along inner half, eburnated along outer half. Against the eburnated part has
played the back part of head of humerus, the part of the rheumatoid ring

marked off from the smooth central part of the head. The projecting

eburnated inter-glenoid ridge forms a bluntly acute angle, is above middle of

old cavity, and opposite about middle of new cavity.

Humerus.—On articular surface of head two arese to be distinguished,—

a

central ovoid area, size of pulp of thumb, smooth but thin articular cartilage

which can be sliced with the knife ; around this central area is a ring of

irregularly nodulated smooth eburnated surface. The central area plays
against inner (now anterior) side of capsular ligament, behind subscapularis

muscle, bulging these forwards. The only part of the eburnated ring that has
not rested merely on capsular ligament is the back and upper part, where it is

increased in breadth, to about an inch, outwards to the excavation on the
neck ; this is the part that has played in the upper and inner part of the new
glenoid cavity. This gives back of head a flattened shape (with a little

transverse convexity) for an inch in length outwards. The normal anatomical
neck should intersect the middle of this flattened part, but the form has been
altered by the elongation at the back of the head throwing the anatomical
neck outwards to where the excavation begins, in adaptation to the new
glenoid cavity.

The post-cervical excavation, 1£ inch wide at the opening, about § inch deep,

receives a good-sized finger. Outer wall eburnated on its upper part, where it

played against the eburnated part on upper half of old glenoid cavity.

Bottom of excavation over J inch in length, has received the prominent
wedge-like inter-glenoid ridge, and is smooth and polished behind, corre-

sponding to lower part of the ridge. Inner wall of excavation, which has
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rested in lower and outer part of new glenoid cavity, is less smoothly
eburnated.

Divergence of great tuberosity. The great tuberosity is abnormally inclined

oiitwards from line of shaft, here to extent of f inch, the inclination beginning
abruptly at 1] inch from summit of tuberosity. (Normal inclination in robust

humeri only \ inch, or less, and much more gradual.) Appearances of

former fracture. Below great tuberosity, on outer surface of shaft, there is

appearance as if a scale or splinter of bone, 1| inch in length, § in breadth,

lower end 2f inches from summit of tuberosity, had been broken off and
united. Scale is continuous with the tuberosity, as if both had been broken
off together ; the grooves bounding it are continued behind from just behind
posterior border of tuberosity, in front from neck of humerus some way
in front of tuberosity. The grooves are sharp and very evident, less so

towards tuberosity. That there had been fracture is confirmed on making a
longitudinal section of the head, neck and upper J of the shaft. The appear-

ances then seen are :— Medullary canal of shaft reaches into outer half of neck.

Cancellous tissue of head easily broken down. Line of articular lamina of

head distinctly seen to extend underneath the eburnated raised ring above
noticed, which rises upon the lamina for |- inch. Line of former fracture well

seen as a narrow lamina of dense bone intersecting the cancellous tissue

internal and external to it ; begins above at outer part of neck, f inch to 1

inch from head, extends down for 2j inches, as indicated on outer surface of

shaft, where it unites with dense wall of medullary canal. This clearly

establishes that there had been fracture accompanying the sub-coracoid dis-

location, the fracture splitting off the greater tuberosity and a long splinter of

the shaft. The anatomical neck, internal to the fracture, had then in the

course of time become elongated in adaptation to the movements on the inter-

glenoid ridge and the new glenoid cavity.

[In the 1862 specimen, above referred to, the abnormal divergence of the

tuberosity is less, but is very marked, begins about lj inch from the summit
of the tuberosity, and at that locality there is a jagged line towards the outside

and behind as if this portion had been broken off with the tuberosity and
united ; but this indication is not nearly so distinct as in the new specimen.

The post-cervical excavation is even wider and deeper. The description above
given of the altered form of the head and of the two glenoid cavities might
serve for both specimens, except that in the 1862 specimen the new glenoid

cavity does not reach up on the coracoid, its upper end being \ inch lower
than the upper end of the old glenoid cavity. The neck of the humerus,
though greatly elongated, femur-like, is not so oblique as in the newr specimen,

so that top of the great tuberosity is not much below level of top of head.

The long tendon of the biceps was normal.]

The parts show further results of chronic rheumatoid arthritis : various

separate ossifications projecting into the joint from the capsular ligament or

in the ligament, (a.) At inner and lower part of cavity, two, one size of small

almond, one size of pea, hanging into the joint from the capsule near inner

edge of new glenoid cavity, (b.) From upper part of capsule, two, size of

pea. (c.) At bottom of post-cervical excavation, attached by fibrous tissue,

one, larger than pea. (d.) At front of excavation, in the capsular ligament,

two, a large one, 1 inch by ^ inch, and one larger than pea. Many tufts and
fibrous laminae hang into the joint at where the capsular ligament is attached.

The rheumatoid changes have not extended upwards towards the acromion,

not above the old glenoid cavity. The attachment of the biceps tendon has

been transferred to the humerus, firmly attached below the normally placed

lesser tuberosity. The tendon is now about half the normal bulk and not

tubular. (See my note on tins condition of the transplanted tendon in the

Edinburgh Medical Journal, vol. i., 1856, p. 953.) A vestige of the upper part

of the tendon is seen partly incorporated with the capsule.

Movements and adaptations. The movements of the shoulder joint per-

mitted by the ligaments are, flexion and extension pretty free, abduction and
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adduction very moderate ; not rotation, being prevented by the ligaments
and by the elongated form of the neck. When the parts at the joint are
placed in their acquired adaptation and the scapula held naturally, the shaft
of the humerus is directed very much outwards. When the humerus is placed
naturally, with only a little outward direction, the base of the scapula slopes

very much outwards and upwards. It would seem that this oblique position
of the scapula must have been acquired as an adaptation to the movements of
the shoulder joint after the dislocation. The new adaptations at the shoulder
joint maybe stated generally as, that the back of the head rests in the new
glenoid cavity, retained there by the subscapularis muscle and the untorn
capsule ; that the great tuberosity rests by its inner wall in the old glenoid
cavity ; and that the projecting inter-glenoid ridge sinks into the post-cervical

excavation and forms a kind of pivot on which the two prominences move in
their respective sockets.

Altered form and proportions of the upper end of the humerus. The increase

in the length of the neck is seen by the following measurements :—Total length
from outer wall of great tuberosity to middle of end of head, 2§ inches. (The
same measurement in a normal muscular humerus, 2 inches.) The 2§ inches
are apportioned thus : head with broadening externally, carrying the lesser

tuberosity, 1£ inch
;

post-cervical excavation, at bottom,
-J

inch
; great

tuberosity at same ievel, f inch. The neck is very oblique as well as

elongated, so that^the great tuberosity is considerably below the level of the
head, to the extent of 1^ inch in the natural adaptation, with the shaft of

the humerus inclined outwards ; to the extent of 1 J inch when the humerus
is held vertically. ^ (In the normal humerus, about |- inch.)

The fracture which appears to have accompanied the dislocation has been
at the outer side of the part of the anatomical neck opposite the great

tuberosity, and thence carried down so as to detach the great tuberosity with
a splinter of the shaft below it.

(b.) It is a question of interest whether the post-cervical excava-

tion, or groove, often seen in specimens of old unreduced sub-

coracoid dislocation, is brought about in the course of time by the

pressure of the inter-glenoid ridge in adaptation to the new
position of the parts,£or has had its beginning in an indentation or

fracture caused by the impinging of the prominent inner glenoid

margin against the humerus at the time of the dislocation. Various
writings bearing on this question may be referred to.

1

Dr Joseph Bell points out the exact relation of the humerus to the scapula
in the sub-coracoid and sub-glenoid dislocations, in the usual cases of moderate
dislocation in which only the front of the capsule is torn, and the capsular

1 Sir William H. Flower—" On the Pathological Changes produced in the
Shoulder Joint by Traumatic Dislocation, as derived from an Examination of

all the Specimens illustrating this Injury in the Museums of London," Trans.
Path. Soc. London, 1861. Dr Joseph Bell—" On the Nomenclature of Scapulo-
Humeral Dislocations," Edin. Med. Journal, May 1863. Mr Frederick S. Eve—"A Case of Sub-coracoid Dislocation of the Humerus, with the formation
of an Indentation on the posterior surface of the Head, the joint being
unopened ; with Eemarks on the Mode of Production of Fracture of the
Anatomical Neck, with Dislocation," Med. Chir. Trans. London, March 1880.

Professor E. H. Bennett, of Dublin, Brit. Med. Journal, August 1880, p. 349—" On Fracture of the Neck of the Humerus, as a complication of Dislocation

of the .Shoulder." Mr Francis M. C'aird—" The Shoulder Joint in relation

to certain Dislocations and Fractures," Edin. Med. Journal, Nov. 1886.
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muscles not torn but stretched so as to retain the humerus in its dislocated

position. That, in the sub-coracoid form, the projecting anterior glenoid border
is received into the part of the anatomical neck behind the greater tuberosity,

which lit- terms " the posterior groove of the humerus"
; and that, in the sub-

glenoid form, the projecting posterior ridge of the axillary border, in like

manner, projects into and may be retained in the groove of the humerus. He
further explains that this catching of the glenoid margin in the posterior groove
of the humerus may go the length of producing " consecutive fissure of the

head of the humerus," separating the greater tuberosity, caused " by the sharp
edge of the glenoid border being forced as a wedge against the posterior groove
of the humerus."

In the case related by Mr Eve,—that of a man, set. 36, knocked down by a
train while working on the line, the head of the bone distinctly felt beneath
the coracoid process and the dislocation easily reduced, death twelve hours after

the accident,—" on the posterior surface of the head of the humerus, at the
margin of the articular cartilage, there was a deep vertical indentation or groove,

into which the anterior margin of the glenoid cavity accurately fitted ; " and
he remarks—" I conclude that the groove was produced by the forcible impact
of the humerus against the anterior margin of the glenoid cavity."

In this interesting paper Mr Eve says— " There are two dried specimens of

shoulder joints in the museum at St Bartholomew's Hospital, showing disloca-

tion of the humerus forwards with the formation of a groove or trochlear

surface on the posterior portion of the head, evidently produced by attrition

against the anterior margin of the glenoid cavity, which has itself been con-

siderably worn away. Malgaigne {Fractures et Luxations, p. 496) has noticed

the occasional occurrence of grooves on the head of the humerus after disloca-

tion. He mentions two cases described by Sedillot, which presented much the

same appearances as the above. In these specimens, as in the two former, the

furrows were hollowed out by the movements of the head upon the glenoid

margin, but Malgaigne remarks (p. 497) that he thinks it is a question if they

are not sometimes produced, ' at the moment of dislocation, by the crushing of

the head of the humerus upon the border of the glenoid cavity,' a conjecture

which is proved correct by the case related. It is also probable that the com-
mencement of the groove might, in some of the specimens mentioned, have
been formed in a similar manner."
Mr Eve goes on to suggest that the occurrence of such a groove " may

explain the mode of production of fracture of the anatomical neck with dis-

location of the head of the humerus forwards. If the blow had been sufficiently

forcible the head of the humerus would probably have been chipped off by the

anterior margin of the glenoid cavity, instead of simply an indentation being
produced by it." The specimen is in St Bartholomew's Hospital Museum

;

Cat., vol. i., p. 146, No. 1019.

Prof. Bennett " exhibited five examples of dislocation of the shoulder, com-
plicated by fracture of the upper extremity of the humerus. In one of these,

the dislocation was recent and the fracture incomplete ; in the remaining, the

fractures were completely united." Having reviewed the opinions of Delpech,

Cooper, Malgaigne, Smith, and, lastly, of Mr Eve, on the mechanism of the

double lesion, the author advanced his views, founded on the examination of

the series of recorded cases and on the specimens exhibited, and expressed them
in the following conclusions :—" 1. Fracture of the upper extremity of the

humerus occurring as a complication of the dislocation commences at that part

of the anatomical neck which rests, after dislocation ha- taken place,

against the border of the glenoid cavity. 2. It is caused by pressure of the

humerus against the sharp edge of the glenoid cavity, probably the result of a

constrained position, preventing the separation of the elbow from the Bide as

in ordinary di I i itions. :3. While the fracture starts at the anatomical neck,

and may follow it strictly, it commonly passes into the -haft detaching the

lesser tuberosity with the head. 4. The fracture is neither comminuted nor

impacted." In the Dublin Medical Journal of March 1884, p. 359, Prof.
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Bennett notices a specimen of Fracture of ujiper extremity of Humeri]?,
history unknown, which had in his opinion heen consecutive to dislocation;

agreeing with his former specimens and confirming his opinion. The head
united By ligaments to hoth scapula and humerus.
Mr Caird describes and figures two specimens of sub-coracoid dislocation in

the museum of Edinburgh University. In one of these, a recent dislocation,

there is an indented fracture, beginning at the upper and back part of the

anatomical neck, forming a groove J inch deep, \ inch broad, and \h inches

long, into which " the anterior lip of the glenoid cavity accurately fits." In
the other, a dried specimen, the indentation is in the head of the humerus, 1

inch long, i inch deep, and the indentation " evidently corresponds to the

anterior edge of the glenoid."

Mr Caird finds that " We can produce, although with some difficulty, and
in a very artificial manner, a similar injury on the cadaver. Make a sub-

coracoid dislocation, lay the subject prone, and strike the scapula violently.

It will be found that a series of lesions may be obtained, varying in degree from
a mere bruise of the glenoid cartilage onwards to indentation of the head of the

humerus or to complete intracapsular fracture, the anterior lip of the glenoid,

hard and dense, cutting into the cancellated tissue of the humerus like a

knife." Reviewing the cases and opinions of the authors above quoted, he
expresses the opinion—" It would appear, therefore, that we are justified

in recognising the true type of sub-coracoid dislocation as being always asso-

ciated with an indentation fracture of the head of the humerus caused by the

dense, hard, anterior lip of the glenoid."

Sir William Flower's paper {loc. cit.) is of great value from the large number
of facts he records and from the conclusions founded upon them. He fully

recognises, writing in 1861, the misinterpretation of Adams in considering

the rheumatoid condition to precede instead of being consequent on the

dislocation. He brings out the striking fact that, of the 41 specimens of

traumatic dislocation noted by him in the London museums, the position is

sub-coracoid in 32—" placed upon the anterior margin of the glenoid fossa,

or neck of the scapula, immediately beneath the coracoid process." The
dislocation was backwards in four. In one (No. 11) the position had been
described as " sub-clavicular," but the dislocation was recent and the head
of the humerus had been removed from that position in putting up the

preparation. In several other specimens described in the catalogues as of

that kind, " the new socket is distinctly seen in the preparation to be im-

mediately below the coracoid process. So that there is no specimen really

illustrating the "sub-clavicular" variety, as defined by Sir A. Cooper ('the

head of the os humeri placed below the middle of the clavicle, and on the

sternal side of the coracoid process '), which is said by some authors to be

second in order of frequency." In two of the specimens (Nos. 6 and 38) the

position was " sub-glenoid "
; as compared with the sub-coracoid, " somewhat

lower down, the new socket being formed partly at the expense of the lower

and anterior portion of the glenoid fossa, and partly on the anterior edge of

the inferior costa of the scapula, the upper part of the head of the humerus
being at a distance of somewhat less than an inch below the coracoid process.

In one specimen (No. 23), the position is intermediate between this and the

first mentioned (sub-coracoid) form. In no case is the head of the humerus
placed entirely below the glenoid cavity."

As bearing on the great 'preponderance of the sub-coracoid position in museum
specimens, Mr Caird (loc. cit.) remarks—" From the fact that our museums
contain many examples of dislocation forwards, we are apt to imagine that

the downward displacement is much rarer. One must remember, however,

that this may mean no more than a relative difficulty in reduction. Of nine

recent cases admitted lately to the Royal Infirmary, only one was sub-coracoid,

eight were clearly sub-glenoid." On the other hand, Sir William Flower
says, in regard to the sub-coracoid preponderance and in regard to the theory

that the head of the humerus in neglected sub-glenoid dislocations passes up
G
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to the sub-coracoid position—"As the great frequency of suh-coracoid dis-

location observed in this series does not accord with the descriptions of this

injury generally given in the standard surgical works of this country, and
might lead to the supposition, that in these examples of neglected dislocation,

the head of the humerus had in the process of time assumed a position which
did not at first belong to it, 1 should mention, that in upwards of fifty cases

recently observed in living patients, in a very large majority it could be
distinctly felt immediately below the coracoid process, and that this has
already been recognised as the typical position by most surgeons of the

modern French school." These two statistical statements are not reconcilable.

A more extended statistic is required. If Mr Caird is right, we are led to

the conclusion either that sub-coracoid dislocations are frequently overlooked,

which is not very probable, or that they are often accompanied by fracture

of the humerus, rendering reduction difficult or impossible.

In regard to the occurrence of a post-cervical groove on the humerus, and its

condition, in the 32 specimens of sub-coracoid dislocation tabulated by Sir W.
Flower, the following appears :—Described as " grooved," 7 ; as " slightly

grooved," 4 ; as " deeply grooved," 5 ; the groove generally at or near the

outer side between head and great tuberosity. In two of " recent " dislocation,

head of humerus " unchanged," but in one of them part of great tuberosity

torn off. In two ''rather recent," one "apparently unchanged "; the other
" slightly grooved between head and great tuberosity." Two showed fracture

at the anatomical neck, one of them with fibrous union, the other with false

joint. One "apparently unchanged." The others variously altered in shape,

but not described as grooved. Thus, in about half of the specimens of sub-

coracoid dislocation noted by Sir W. Flower, the humerus showed the groove
in various degrees. As the size of the groove is not given, it does not appear
whether it amounted to the wide and deep excavation seen in my two speci-

mens.
In regard to the position of the new glenoid cavity the distinction is made

between the sub-coracoid proper and the intra-coracoid of Malgaigne (not "sub-
clavicular"), in that in the latter the new cavity is quite internal to the old

cavity, without grooving of the humerus ; while in the former the new cavity

encroaches on the old cavity, with grooving of the humerus. The distinction

is but one of degree. According to that distinction the dislocation in my two
specimens would be rather intra-coracoid, as the new cavity encroaches very
little on the old one ; but the position is strictly sub-coracoid in both. This
may be co-related to the great width of the post-cervical excavation in them,
with consequent elongation of the neck, enabling the head to play in the new
cavity and the tuberosity to play against the old cavity.

In regard to the causation of the post-cervical groove or excavation, it is a ques-

tion whether it is the result of gradual adaptation, the glenoid edge resting

originally in the natural groove presented by the part of the anatomical neck
at the great tuberosity and working a deejier groove in the course of time.

Supposing that to be the position of parts at the dislocation, and so retained by
the capsular muscles, there need be no difficulty in receiving that view of the

formation of a deeper and broader groove in the humerus. More probably
there is, to begin with, an indentation or partial fracture at or near the

anatomical neck, caused by the impact of the glenoid edge. Tn at least one of

my two specimens (case No. 1) there had evidently been a fracture, splitting

oil' the greater tuberosity with a splinter of the shaft ; bony union had taken

place, and the great elongation of the neck must have been a gradual process

in adaptation to the movement on the prominent inter-glenoid ridge.

(c.) Note on the normal neck of the humerus. The part loosely, though conveni-

ently in surgery, called the "surgical neck," is not definable except generally as

aboul the upper inch or so of the shaft, where it enlarges towards the head and
tuberosities, as seen on nil sides. In diastasis the line of fracture is quite at the

upper pari of the surgical neck, as the line of the epiphysis, transverse with
minor undulations, cuts off' exactly the articular head and the tuberosities. But
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most of the so-called surgical neck belongs on the inner side to the anatomical

neck, or neck proper of the humerus. The "anatomical neck" appeara to be

understood by some as if passing round on all sides just beyond the articular

head. At the tuberosities it is a well-marked furrow, J to J inch in breadth,

but below the inner half of the head the bone slants uniformly towards the

shaft for about f inch, without any definite limit below, or any above except

the edge of the cartilage, or, in the macerated bone, the articular lamina. The
length and obliquity of the neck may be observed equally in front and back

views. Seen in front, the axis of the shaft runs up at the outer edge of the

lesser tuberosity ; the axis of the neck intersects the middle of the lesser

tuberosity, and runs out below the greater tuberosity about 1J inches from its

summit. Seen behind, the axis of the shaft runs up a little internal to the

great tuberosity ; the axis of the neck passes at the lower edge of the great

tuberosity. A considerably obtuse angle is formed below where the axes of

the shaft and neck meet. The direction of the neck is inwards, upwards, and
backwards ; the backward direction best seen on viewing the bone from the

outer side.

In dissection, it is seen that most of the neck is within the capsule. At the

tuberosities the capsular tendons, there representing the capsular ligament, are

attached to the smooth facets of the tuberosities, encroaching a little inwards

at the outer side of the anatomical neck, but the narrow anatomical neck is

seen free and covered by synovial membrane. Below the head, the capsular

ligament is attached from J to £ inch from the articular edge, leaving that

extent of periosteal bone within the capsule and covered by synovial mem-
brane.

It may here be observed, in regard to possible impact against the glenoid

edge, that, in manipulating with a normal unopened capsule, it does not

appear possible to bring the posterior part of the anatomical neck against the

anterior glenoid edge by any movement or position without rupture of the

front of the capsule. By extreme rotation inwards the fore part of the

anatomical neck may be brought in relation with the anterior glenoid edge
;

by extreme rotation outwards the back of the anatomical neck may be brought

in relation with the no less projecting posterior glenoid edge. By gliding

movement forwards or backwards, without or with rotation, the articular

surface of the head may be brought against the anterior or the posterior glenoid

edge and might be indented or fissured vertically ; by downward gliding the

articular surface may be brought against the lower end of the glenoid margin,

and thus produce a transverse fissure. All without any tearing of the capsular

ligament.

In regard to the sub-glenoid position the following may be noted. The
sub-glenoid or axillary groove, extending along about the upper half of the

axillary border, is at the upper part £ inch in breadth and faces obliquely

forwards. Here, its outer border, the upper part of the true axillary border,

is prominent and rough, where it attaches the long head of the triceps, and
this ridge might catch in the back of the anatomical neck in a sub-glenoid

dislocation. The beam forming the inner boundary of the groove, stronger

below than the outer boundary, falls at about an inch from the glenoid cavity,

and thus leaves a vertically concave area where the back of the head of the

humerus may rest in a sub-glenoid dislocation.

The specimens described in this paper were shown and considered anatomi-

cally at the Anatomical Society of Great Britain and Ireland, in London, in

Nov. 1887, and shown and considered surgically at the Edinburgh Medico-

Chirurgical Society in June 1894.

Mr Joseph Bell said that he thought Prof. Struthers had scored

a very distinct point by bringing out how common it was that the
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terminal portion of the acromion only had separated. He thought
that fracture of the acromion was not common. It was common, how-
ever, to have fracture of the external end of the clavicle. Thinking
over the cases he had seen, he could recall one in which he thought
that he had not succeeded in curing a fracture of the acromion, but
the patient was not a penny the worse. No doubt it was a case of

separation of the terminal end of the acromion.

Dr Ronaldson said that he had seen two cases in father and
child of separate acromion process on both sides. He believed

that when it was congenital it would always be found on both
sides.

Mr David Wallace said that the subject was one that had inter-

ested him and others in the surgical department at the University
for some time. Prof. Chiene happened to possess at least three, if

not four specimens of the condition. It had been pointed out for a

long while that fracture of the acromion process was rare, and it had
always been referred to in the books as one of the instances where
a persistent epiphysis might simulate fracture. Arbuthnot Lane
said that, examining in the dissecting-rooms for fracture, he had
found that fractures of the acromion process were the most common
in the body. They were probably really examples of the condition

to which Prof. Struthers had alluded—persistent epiphysis. With
regard to the diagnosis between fracture of the acromion and per-

sistent epiphysis, in the former they would get crepitus. Further,

as Hamilton pointed out, in fracture of the acromion they would
have displacement downwards of the fractured portion by the fibres

of the deltoid attached to it. In the specimens in the Surgical

Museum there was evidence of chronic rheumatoid arthritis, but
this was due probably simply to the too free movement of the head
of the humerus upon the under surface of the acromion process,

because the osteophytic projection and the so-called porcellanous

deposit, which was really simply a burnishing of the bone, was
chiefly situated on the under surface. The complete destruction

of the long tendon of the biceps to which Prof. Struthers had
referred was a further marked evidence in support of this view.

Mr "Wallace had seen two such cases.
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ON A CASE OF DIABETIC NEURITIS, ETC.

Symptoms indicating involvement of the nervous system in

diabetes mellitus have been recognised for several years, especially

since Bouchard drew attention, in 1884, to the loss of the knee-

jerk in this disease. More recently, it has been definitely shown,

by the occurrence of such symptoms as motor weakness, paras-

thesias, neuralgic pain, and impairment of vision, that peripheral

neuritis may be associated with this disease. The evidence of

this association, however, has mainly been derived from clinical

observation, and in only a few instances—such as a case published

by Pryce, 1 two cases published by Eichhorst,2 and three cases

published by Auche 3—has it been demonstrated by post-mortem
examination that the symptoms indicating peripheral neuritis

had actually been produced by this condition. It may, therefore,

serve a useful purpose to put on record an additional case, in which
post-mortem examination confirmed the diagnosis of neuritis in a

patient suffering from diabetes mellitus, more especially as certain

changes were found in the muscles, which appear to have hitherto

been overlooked.

"William S., aged 36, an engine-fitter, was admitted to Ward 26

of the Eoyal Infirmary on 12th October 1894, suffering from feeble-

ness, emaciation, thirst, polyuria and amblyopia. No tendency

to any special disease was indicated in his family history. There

was no indication of syphilis. His circumstances had been fairly

good, and he had been temperate as regards alcohol, rarely

drinking whisky or beer, and then only on occasional Saturdays,

when he never exceeded two glasses of whisky. Until August
1893 he had enjoyed excellent health. Several weeks before

this time he had suffered much anxiety on account of the severe

illness of his wife, and had also been deprived of sufficient

sleep and rest. Gradually, thirst and increase in the frequency

of micturition attracted his attention, and, with advancing weak-
ness, caused him to enter the Western Infirmary of Glasgow in

September 1893, when it was discovered that he was suffering from

diabetes mellitus. He improved greatly under treatment, mainly

1 Brain, vol. xvi. 1893, p. 416.
2 Archiv fur Path. Anat. u/nd Phyniolog., vols, exxvii. ami exxviii.
3 Archives de Me'Jccine Expe'rimentale et cVAnatomic pathologique, 1890.
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dietetic, and was able to return home in nine weeks. Before lie

resumed work, however, his wife again became ill, and renewed
anxieties and discomforts caused a relapse in his condition. His
vision also became impaired, especially for near objects, and in

June 1894 he found himself unable to read.

"When admitted into the Royal Infirmary, he weighed only

8 st. 2 lbs., his weight formerly having been 10 st. ; he had
a careworn expression, subnormal temperature and dry skin,

with two pigmented areas on the right side of the abdomen.
When on ordinary diet his appetite was great, he had much
thirst, and his bowels were constipated. Neither the liver nor
spleen was enlarged, and although the skin was pale in colour,

examination of the blood showed that there was no anaemia!1 The
heart's action was feeble, and there were phthisical changes in the

upper lobe of each lung.

On his admission, and so long as he was on ordinary diet, from
the 13th to the 25th of October, the urine gave the following

averages :

—

Quantity in twenty-four hours, 195 -4 ounces; specific gravity,

1038 -

8
;
grains of urea per diem, 568"8

;
grains of glucose per diem,

7187.

Under restricted diet, the averages from the 26th to the 31st

October were—quantity in twenty-four hours, 132 -5 ounces
;

specific gravity, 1035 ,

-1; grains of urea per diem, 738; grains of

glucose per diem, 3862.

When to the restricted diet pancreatin was added, from 1st

November to 21st November 1894 the averages were—quantity

in twenty-four hours, 120-3 ounces ; specific gravity, 10309

;

grains of urea per diem, 6579
;
grains of glucose per diem, 2736.

No albumen was found in the urine during the patient's resi-

dence in the Infirmary.

In addition to these ordinary symptoms of diabetes mellitus,

the patient, from the first day of his admission, suffered from pain
in the calves of the leg and in the ankles, of a dull cramp-like

character, which was felt when he stood after walking a short distance,

and also frequently while he was in bed ; and he stated that he had
suffered from these pains for three or four months previous to

his admission. They varied, in severity, and were sometimes so severe

as to waken him from sleep. There was, however, no numbness,
formication, or abnormal sensation of heat and cold.

It was ascertained that the tactile, thermal, and pain sensibilities

were normal ; but both calves were found to be very tender even on
slight pressure, and pressure also caused pain when cqiplied to the

front of the ankles, over the tibia and fibula of each leg, to the

external lateral ligament of the right ankle, to the anterior tibial

1 The red corpuscles numbered 4,960,000, and the leucocytes 13,000 per
c. mm.; there was 74 per cent, of haemoglobin present, and the specitic gravity
was 1062.
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muscles of the right leg, to the left inner hamstring muscles, and to

the right biceps.

The knee-jerk was absent on both sides, and there was no
exaggeration of any of the superficial or deep reflexes.

The patient could stand without swaying with the feet close

together and the eyes shut ; no peculiarity was observable in his

gait when walking, and the sense of position of the limbs was
normal.

Amblyopia was present, and small objects, such as the fingers,

could not be seen when at a greater distance than 4 feet. There
was a central scotoma for red in each eye, but the field of vision

was not restricted, nor were the fundi abnormal. There was no
defect in any of the other special senses.

Notwithstanding the improvement in the urine, and a slight

increase in body- weight, the progress of the illness was unfavour-
able. Mental torpor, general weakness, gastric disorder, and
cardiac weakness gradually increased, until at the middle of

October the patient could no longer leave his bed. On the 19th
of October it was observed that the chloroform or acetone-like

odour, which had for some time been present in the breath, had
become much more pronounced. The symptoms of pulmonary
disease became more urgent, vision more defective, and the pain
and tenderness of the legs more severe. On the 20th of November
the breathing was rapid, dyspnoea appeared and soon passed into

orthopncea, the pulse became rapid and weak, and in a few hours
the patient was unconscious. Death occurred on the forenoon of

the following day; but no albumen appeared in the urine, nor
could fat be detected in the blood, when a specimen of the blood

under the microscope was tested with osmic acid. "While the

patient was in the hospital, and until three days before his death,

the temperature had usually been subnormal, and had always
been so on each morning, ranging between 96°'4 and 98° F. On
the 18th of November the morning temperature, however, was
99° F, and on the 21st of November it was 99°4 F.

At the post-mortem examination, made on the 22nd of Novem-
ber, it was found that both lungs were phthisical, with breaking

down of limited areas of lung substance, but no other gross

pathological changes were observed.

The optic and posterior tibial nerves and portions of the tibialis

posticus muscle were examined histologically after being carefully

hardened in Miiller's fluid in the usual way. The optic nerve
(see Fig. 1) showed well-marked parenchymatous degeneration

in various stages. Sections stained by the AVeigert-Pal method
showed a somewhat reniform area, a little to one side of the

centre of the nerve, in which the degeneration was most advanced.

This was evidenced by the pallor of this portion. The great

majority of the fibres failed altogether to stain, or only held the

colour very lightly. Bound this was a zone in which the stain
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was much deeper, but even here the fibres were not by any means
all normal. The periphery of the nerve showed a stage of

degeneration intermediate between that present in the two parts

already described. Pieces of the nerve from a part closely

adjacent to that from which these sections were cut were trans-

ferred directly from Muller's fluid, in which they were origin-

ally hardened, into Marchi's fluid (Muller's fluid 2 parts, osmic
acid 1 per cent, sol., 1 part) for ten days, and were then

embedded in celloidin and cut in the ordinary manner. The
black droplets of the osmic acid reduced by the degenerating

myeline were most market], not, as rue might have expected, in

the pale reniform area, but at one extremity of this and in the

darkly-stained zone in its concavity. A number of black droplets

were also found, but to a less marked extent, in the narrow
peripheral zone.

A comparison of the conditions revealed by those two methods
of staining showed that the degeneration was most marked in

the paler part of the central area, where the myeline had become
almost entirely absorbed, and that it was still proceeding actively

immediately around this area, as was shown by the fact that the

fibres still retained the hematoxylin, although in an abnormal
way, as well as the osmic acid.

Staining by ordinary hamiatoxylin and eosin showed some
slight increase in the connective tissue in the endoneurium and
perineurium. The cells were mostly rounded or spindle-shaped,

and were apparently most marked in the portion of the nerve
which was most degenerated. Here they were found between the

individual nerve fibres and in the connective tissue binding

groups of fibres together, but their number was so small com-
pared with the degree of degeneration that they could only be
looked upon as being formed secondarily. The posterior tibial

nerve, examined in longitudinal sections stained by Pal's method,
showed very high degrees of degeneration, as is represented in

Fig. 2. The degeneration was apparently almost entirely limited

to the myeline sheath of the fibres, the continuity of the axis-

cylinder being maintained in almost every individual instance.

The axis-cylinder in most of the fibres, whatever their stage of

degeneration, showed varicosities which varied in breadth and in

length in different instances. (See specially A, C, D, E, Fig. 2.)

The myeline showed very different stages of degeneration in

different fibres. In some (A and G) the axis-cylinder was almost
entirely denuded. In others (such as F) the degeneration was
beginning, apparently by a splitting up of the myeline into short

segments. These left the axis-cylinder uncovered here and there,

and also showed numerous annular constrictions which retained

the hematoxylin somewhat more intensely. In other sections

the myeline seems to have broken down into smaller masses and
granules, winch stained lightly with hematoxylin. The sheath of

n
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Schwann seemed to persist after the disappearance of the myeline.

In most of the fibres it was shown, still retaining the dark

hematoxylin stain, with apparent interruptions where it had
been completely decolorised. In sections stained with alum-
luematoxylin and eosin the persistent portions of the myeline

sheath presented an imbricated or funnel-shaped appearance (this

is seen to some extent in fibres C and H) which was probably

due to the remains of the Schmidt-Lanternmann's constrictions.

In some of the less degenerated fibres there was an irregular net-

work which stained with eosin. The nuclei of the sheath of

Schwann were increased in size and formed marked fusiform

swellings on alternate sides of the axis-cylinders of those fibres

from which the medullary sheath had disappeared.

Small portions of the tibialis posticus muscle were cut in

celloidin, some of them after previous treatment with Marchi's

fluid. Sections stained by Pal's method showed a degeneration

in the interfascicular branches of the nerve which was of the

same nature as that already described as occurring in its trunk.

Sections stained by the ordinary hematoxylin and eosin method
showed here and there a slight increase in the distinctness of the

longitudinal striation, but no change in the nuclei of the

sarcolemma, or of the connective tissue between the fibres. The
longitudinal striation was explained by the reaction of the osmic

acid, and was seen to be due to rows of fine fat granules between

the fibrillce of the muscle. The granules were all extremely minute,

and seemed to be developed from the cement substance rather than

the muscle fibrils. In the portions of the muscle where this

degeneration was found the transverse striation of the fibres had
disappeared. This degeneration did not affect each muscle fibre

or the whole of any one fibre, but rather short lengths of the

fibres, and gave the section an appearance somewhat like that

seen in fatty degeneration of the heart (Fig. 3). The change

was quite different from that found in a degenerating muscle

after section of the nerve.

It was somewhat surprising that the optic disc and retina

showed to the ophthalmoscope so little evidence of any morbid

change. This may have been due to the nature of the degenera-

tion, which appeared to be the same as that found in the posterior

tibial nerve.

From the above description it is evident that the nerves

examined were affected with that peculiar form of degeneration

which is usually (and somewhat inappropriately) termed paren-

chymatous neuritis.

In this case the special features were the degeneration of the

medullary sheath, the persistence of the axis-cylinder, and the

absence of secondary degeneration in the nerves or in their end

organs (retina, muscle).

The process seems to be most nearly allied to that first discovered
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and described by Gombault (Archives de Neurologic, parts 1 and

2, 1880) as ndurite seijmentaire periaxile. It was found by Gom-
bault in the nerves of guinea-pigs to which minute quantities

of white lead had been administered along with their food for lung

periods, that even before symptoms indicating any nerve lesion

had appeared the peripheral nerves became altered in the following

manner:—The medullary sheaths over short lengths of the fibre,

(corresponding to one or more nodes of Banvier), between which the

fibre remained healthy, showed a breaking-up of the medullary
sheath into fine granules. These granules became ultimately

absorbed either in solution or by the intervention of leucocytes,

which had made their way through the primitive sheath of

Schwann. The axis-cylinder, however, persisted, although never

in a quite normal condition, being always more or less varicose or

moniliform, and generally showing a more distinct longitudinal

striation than in the normal condition. This twofold feature of

persistence of axis-cylinder and degeneration of the medullary
sheath is indicated by Gombault's term, ne'urite segmentaire

periaosile.

It is true that in the nerves examined the segmentary character

of the change in the medullary sheath was not present, or at least

was not made out, as in all cases the myeline had degenerated over

a longitudinal extent corresponding to a large number of nodes of

Eanvier, without any indication of healthy intervening portions of

fibre ; but in other respects—the breaking down of the myeline,

and the persistence and irregular swellings of the axis-cylinder

—

the process closely resembled Gombault's neuritis.

In this respect it differs from most cases of alcoholic neuritis,

where the axis-cylinders usually give way and secondary degenera-

tion follows in the muscles. It is, of course, possible that this

change might take place also in severe cases, or in late stages of

diabetic neuritis.

Tiie amount of newly-formed connective tissue was slight, and
not such as to suggest any primary interstitial neuritis. (This

would appear to have been present in Pryce's case.) When this

occurs as a secondary change in parenchymatous neuritis it would
appear to vary greatly in amount in different cases, being generally

well marked in alcoholic neuritis, and, on the other hand, absent
in neuritis due to mercury.

In this case it was much more marked in the optic than in the

posterior tibial nerve. This may be attributable partly to the fact

that the neuritis in the optic nerve antedated that in the latter

nerve ; but also to the fact that the patient was a heavy smoker,
and that the neuritis in the optic nerve may have been partly due
to tobacco.

The change in the muscle is a somewhat remarkable one, which
we have not had occasion to examine before, and cannot find any
account of in the literature of peripheral neuritis. It is character-
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ized by small areas in which fat droplets form in rows between the

fibrillse of the muscle. This might be termed a disseminated inter-

fibrillary fatty degeneration of the muscle, and is accompanied by
a gradual disappearance of the transverse striatum of the muscle
fibre, but not by any multiplication of the nuclei either of

the sarcolemma or of the connective tissue. This process is so

completely different from that which results from descending

degeneration of a nerve that it appears to be due to an independent
and direct action on. the muscle itself of some toxic substance

rather than to any want of trophic influence on the part of the

nerve.

The pathological changes and the associated symptoms seem
clearly to be caused by a toxic substance, which acts directly on
the medullary sheath in the nerve fibres, although recent examina-
tions of the spinal cord in analogous processes render it probable

that the nerve cells are also involved. The localized affection of

the myeline of the peripheral nerves shows a curious similarity to

the affection of the fibres in the central nervous system in multiple

sclerosis, where the myeline is also first affected while the axis-

cylinders long remain unaltered, and, consequently, secondary

degeneration appears only occasionally. There the process always

begins in the neighbourhood of some vessel, and appears due to

the exudation from it of some poisonous substance capable of

directly acting on the hyaline sheath. In both cases the affection

of the nerve is more a degenerative than an inflammatory one.

The actual causal relationship between these pathological

changes and diabetes mellitus has not yet been ascertained. In
the greater number of the recorded cases, the age of the patients

has been above 50. As in the neuritis originating from other

causes, much diversity occurs in the symptoms of original cases.

Leyden has distinguished three groups :— 1. The hyperaesthetic or

neuralgic group, in which pain is the prominent symptom, although

it is usually accompanied with weakness in the parts supplied by
the affected nerves ; 2. The motor or paralytic group, in which
paralysis predominates, implicating especially the muscles of the

lower extremities, and accompanied with loss of the knee-jerks
;

3. The ataxic group, in which, however, the ataxia is nearly always
complicated with parasthesia and with loss of the tendon-reflexes,

but in which the iris-reflexes are retained.

Marked symptoms of neuritis appear to occur in only a small

number of cases of diabetes mellitus, although slight symptoms
are probably present in a considerable proportion of the cases.

The amount of sugar in the urine does not appear to have much
significance. Cases of diabetic neuritis have occurred both where
the quantity of sugar was large and where only a small quantity
was present in the urine. Further, some experiments made by
Auche* seem to prove that sugar itself, even under prolonged

contact, i.s unable to produce neuritis, or, indeed, of acting mure
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injuriously on nerves than water alone. The neuritis is apparently

caused by a substance originating from sugar, and not improbably
from a derivative of alcohol produced from the glucose of diabetes

mellitus.

Br Bruce,, in explanation of the specimens, said that the nerves

available were optics, and posterior tibial, muscle from gastrocnemii,

and the spinal cord was also removed, but he had not had an
opportunity of examining it yet. In the clinical description the

central scotoma for red was noted, but no change in optic discs

was revealed on ophthalmoscopic examination. On microscopic

examination of the nerves they found in one of the optic nerves,

apparently also in the other, a very marked area of degeneration

in the centre. Central part pale, and dark fibres at the periphery.

Round droplets and varicose swellings, well seen in some of the

other specimens under the microscope, were not a recent degeneration,

i.e., had lasted for a month or six weeks. The medullary sheath had
become segmented. After a time the droplets were removed and the

change was not seen. The method of preparation was that of Marchi,

an Italian observer. The specimens were put in Muller's fluid for

a month, then passed into Muller's fluid and osmic acid for ten days
or a fortnight. Wherever a fibre was degenerate there were rows
of black droplets ; healthy fibre showed a grey colour. The two
sets, stained by Pal's method and by Marchi's method, put it

beyond doubt that there had been marked neuritis in two stages,

—

an older part, in the centre, of more advanced atrophy, and around
that a somewhat more recent part. Both posterior tibial nerves

were examined, and the degeneration was found to be more marked
in the right than in the left. It was present both in the trunk
and in the minute interior muscular branches. The changes in

muscle were somewhat different from any he had ever had an
opportunity of examining before, and best shown in the sections

stained by Marchi's method. In longitudinal and transverse

sections under low power and high power was seen this somewhat
peculiar appearance,—here and there little patches, consisting of

rows of black dots, somewhat resembling patches of striation, in

the muscle of the heart in fatty degeneration. The rows of dots

were not in the muscle-columns, but in the spaces between them.

In some the fat droplets had become very numerous, others

represented earlier stages. In all the transverse striation could be

seen, while the longitudinal striatiou simply looked a little coarse.

He was not sure what relation this had to ordinary changes in

muscle in ordinary parenchymatous neuritis, because it was a new
reaction, and he could not find a description of the condition. He
did not know whether it was peculiar to diabetes, or one likely to

be found in muscular degeneration after parenchymatous neuritis.

Dr James said he had four cases of diabetes in his ward at once,

of which one was a good example of neuritis with well-marked
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drop-foot, but Dot much interference with sensation. He had been
trying to concoct a theory of this, but could not very well do it.

He had a case of advanced phthisis in his ward, undoubted tuber-

cular lung disease, with exactly the same condition of drop-foot

and also tenderness about the ankles, but not much sensory dis-

turbance. Of course, neuritis had been described as occurring in

tubercular disease, but he did not think it occurred nearly so

frequently as in diabetes. As regards any toxic theory, at least

with reference to the sugar, the occurrence of neuritis in tuber-

culosis put that out of account. Both the cases mentioned were
recent.

Dr Gibson said that in listening to this admirable paper he was
much impressed by the fact that the multiple neuritis occurring in

diabetes seemed to be independent of the amount of sugar present.

It appeared to be as marked in cases with small percentage as in

those with large percentage. One could not help being struck

with the analogy between what took place in alcoholic poisoning

and what took place in this condition, and he thought most would
agree that it must be some form of toxaemia that produced the

neuritis. They knew well that in alcoholic poisoning there was
often a mental affection of cortical centres. They had the same in

diabetic coma. On the other hand, in alcoholic poisoning, but not

quite so commonly, and more in the insidious forms, there was
peripheral neuritis. The same might take place in this disease,

and he thought there could be little doubt that from hyperacidity

of the blood it was the presence of diacetic acid which might lead

on through fermentative processes to presence of acetone. He
thought one must agree with Prof. Fraser that some toxic agency

was at the root of this change. He thought that observations of

diabetes led to a practical warning. They could not fail to notice

that a number of patients who were getting on pretty well before

admission to hospital passed away rapidly after admission. Bigid

dietary, he thought, was to blame for this. The rigid diet tended

to produce more acidity, and in this and also in the cutting off

the amount of fluid they had a conjunction of most favourable

circumstances whereby the patient's blood might become a perfect

laboratory for fermentative processes, of which acetone was the last

development. He thought he was not going too far in making this

statement. It was one of the matters that had attracted his

attention, and therefore, like the pendulum, he had perhaps gone

too much the other way with regard to the dietary in such cases.

Dr Leith said he had only examined one case of somewhat
similar character, and had not yet completed the observations that

he wished to make upon it. They confirmed those of Dr Bruce
generally, but he could not say exactly to what extent.

Br Mnir said he would just like to join with the others in

thanking Prof. Fraser. He thought it was important that such

cases should be brought before them. Their knowledge of changes
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in central nervous system, spinal cord, and nerves had been
gradually widening of late, and it was of great importance to the

scientific man and to the practitioner to have the knowledge that

definite changes were liable to occur in the course of certain

diseases. They had now quite a number of diseases in which there

was parenchymatous change in the peripheral nerves. Perhaps
the best example of that fully worked out in recent years was
diphtheria. The direct proof by injection of chemical products,

and the induction of parenchymatous degeneration in peripheral

nerves in a very short time was, he thought, a very striking fact

indeed, and one which brought into clear prominence facts which
they knew before from a clinical point of view. Dr Bruce had
described the appearances very fully and accurately. He (Dr
Muir) had had an opportunity of examining the specimens before

the meeting, and could fully concur with what he had said with
regard to these changes. The changes in muscle, he thought, were
of great interest, and it was rather striking that with the extensive

changes in nerves and muscles the power of motion and sensation

should not have been more impaired than they were in these cases.

Dr J. Ritchie said he quite agreed with what Dr Gibson had said,

that it was a great mistake to limit the diet too rapidly, and also

to limit the amount of fluid. The amount of sugar does not depend
on the polyuria, but the sugar determines it. Dr Gibson had ex-

pressed the opinion that possibly the rigid diet was the cause of

patients getting worse in the Infirmary. Frequently patients

sought additional advice because they were becoming worse, there-

fore he did not think they were justified in drawing the conclusion

that patients were getting worse because of the diet. It might be
that they were getting worse before they sought admission to the
Infirmary.

Dr Church said he had seen some cases in which diabetes had
followed influenza. It had just occurred to him whether the

microbe of influenza might not sometimes be the factor in the

production of this nervous pathological condition. He referred

more particularly to cases of pancreatic glycosuria, which seemed, in

his experience, to be benefited by pancreatic extract freshly pre-

pared. The result of treatment in Dr Eraser's case favoured
pancreatic feeding.

The President said one could not help correlating these peripheral

changes with certain cortical effects observed in diabetes. There
was a very rare form of insanity called diabetic insanity, a

melancholia usually. In one such case one of their staff, Dr
Camshell Clark, found very decided changes in the nerve cells

of the cortex. Had Dr Bruce found any such changes ? A similar

cause acting on the cortex might explain the mental changes in

insanity. One might also fairly correlate with similar causes the
occurrence of diabetic coma and congestive effects no doubt
arising in the vaso-motor centres of the cortex, and, no doubt,
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explicable on the toxic theory. A third series of phenomena were
the boils and skin ulcerations. Was it not possible that in these

cases also they had examples of toxic changes in the trophic

nerves to the skin ? One had seen the universal occurrence of

boils and skin changes all over the body. He expressed entire

concurrence with the other speakers in their opinion of the high
value and interest of this paper.

Prof. Fraser, in reply, said that he did not know that he could
add much to what had been said, but with regard to the point

last referred to, viz., the possible occurrence of recognisable struc-

tural changes in the central nervous system in connexion with
diabetes, no doubt the explanation which the President had
given must be the correct one. All the phenomena of diabetes

were, he thought, to be explained by some toxic substance. He
was certain it was not acetone. It was a substance, however, which
in the meantime had eluded observation. It was possibly the same
product as was produced by alcohol in alcoholic neuritis. In the

case of diabetes that product was derived from glucose, which first

underwent alcoholic fermentation,—the patient, although a tee-

totaller, producing alcohol in his own body because of the glucose

which was present. It acted as toxically on him as if he had
imbibed it in the form of whisky or other alcoholic beverage. Dr
James had referred to the difficulty of explaining the possible—lie

did not think that Dr James had gone any further—the possible

neuritis that occurred in tubercular phthisis, on the ground that

there could be no toxic substance ; but that surely was not an
obvious impossibility. There was undoubtedly a toxine in tubercle,

produced by the tubercular process, and it was quite within the

bounds of possibility that this toxine, as in the case of the toxine

of diphtheria or the much less well-known toxine of influenza,

might exert a degenerative influence on the nerve textures and
produce neuritis in the same way. Peripheral neuritis was prob-

ably an affection associated with a great many more diseases

than had hitherto been recognised. He was glad that the toxic

theory had appeared to commend itself generally to those who had
spoken. In the meantime, it seemed to be the only theory that

coincided with the facts.

PRINTED PY OLIVER AND F.OYD, KDINHUHGH.



INDEX.

Abscess, cerebral, patient exhibited,

52 ; of liver treated by transthoracic

hepatotomy, original communica-
tion, by Dr Bramwell and Mr Stiles,

240.

Acathoma, patient exhibited, 226.

Acromion process, separate, original

communication, by Professor

Struthers, Appendix, 1.

Actinomycosis, case exhibited, 50.

Adamson, Dr, exhibits a patient with
patent ductus arteriosus, 120.

Address, Valedictory, by the Presi-

dent, 3.

Albumoses from urine, exhibited, 112.

Alexander, Dr William A. J., elected

a member, 60.

Aneurism of aorta, specimen exhibited,

62 ; cirsoid, patient exhibited, 108
;

abdominal, specimen exhibited, 116.

Angioma, plexiforrn, patient exhibited,

108.

Aorta, aneurism of, exhibited, 62.

Appendix vermiformis, lantern demon-
stration of the pathology of, by Mr
Caird, 141.

Arteries, contraction of, cause of muscle
atrophy in tubercular joint disease,

original communication, by Mr A.
G. Miller, 231.

Arteries, calcareous degeneration of,

original communication, by Dr
Bramwell, 97.

Atlo-axoid articulation, disease of,

specimen exhibited, 57.

Atrophy, muscular, in tubercular joint

disease, original communication, by
Mr A. G. Miller, 231.

Autoscopy, Kirstein's method of,

demonstrated by Dr Logan Turner,

179.

Balfour, Dr Andrew, elected a mem-
ber, 13.

Balfour, Dr G. W., original communi-
cation on strophanthus, 141.

Baths, thermal saline, physiology of

the action of, original eommunica-
cation, by Dr Leith, 67.

Beatson, Dr George T., elected a mem-
ber, 1 ; original communication on
carcinoma of the mamma, 153.

Beck's syringe for injecting anti-

diptheritic serum, exhibited, 120.

Bell, Mr Joseph, exhibits patients—(1)

case of gunshot wound of the fore-

arm, 151 ; (2) a boy with congenital

dislocation of both hips, 120 ; ex-

hibits Rontgen photos of gunshot
wound of arm, 151.

Bile-duct, malignant disease of, speci-

men exhibited, 59.

Bladder, hypertrophy of, specimen ex-

hibited, 62.

Blood in diabetes mellitus, original

communication, by Dr James, 123.

Boyd, Dr F. D., exhibits a specimen of

aneurism of the aorta, 62.

Brain, from a case of aphasia, exhibited,

61.

Bramwell, Dr Byrom, original com-
munications—(1) calcareous degen-

eration of heart and arteries, 97;

(2) primary sarcoma of the liver,

213; (3) deep-seated tropical abscess

of the liver, etc., 240; exhibits—(1)

water-colour drawings and photos of

a case of anaesthetic leprosy, 111; (2)

water-colour drawings of a case of

cancer of liver, 111
;

photos and
drawingsofagliomatous tumour, 112.

Brown, Dr Graham, exhibits metal

shoe button which had formed the

nucleus of a rhinolith, 58.

Bruce, Dr Alexander, original com-
munication on diabetic neuritis,

Appendix, 53.

Burn-Murdoch, Dr, exhibits—(1) speci-

men showing disease of atlo-axoid

articulation, 57 ; (2) specimen from

case of intestinal obstruction, 56.

Button, shoe, from nose, exhibited, 58.

I
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Caecum, cancer of, specimen exhibited,

58.

Caird, Mr F. M., demonstrates, with

lantern, the pathology of the

appendix vermiformis, 141; exhibits

patients—(1) a case of middle-ear

disease, 50; (2) a case after operation

for pyloric stenosis and dilatation of

stomach, 50
; (3) case of ruptured

urethra, 60; (4) case of injury to the

humerus, 51
; (5) case of hip-joint

disease, 109; specimens—(^perfora-

tion of stomach, 121 ; exhibits port-

able steriliser for instruments, 60.

Calculus, oxalate of lime, from ureter,

exhibited, 57.

Cancer of caecum, specimen exhibited,

58 ; of bile-duct, specimen exhibited,

59 ; of liver, drawings exhibited,

111 ; of pylorus, patient exhibited

after operation, 227.

Carbohydrates in dietetics, original

communication, by Dr Aitchison

Robertson, 183.

Carcinoma of the bones, original com-
munication, by Dr James Ritchie

and Dr J. Purves Stewart, 253.

Carcinoma of mamma, treatment of

inoperable cases in, original com-
munication, by Dr G. T. Beatson,

153.

Carmichael, Dr James, exhibits patients

—(1) case of chronic peritonitis, 118;

(2) a girl with extreme general mus-
cular feebleness, 139 ; specimen—

a

case of double intussusception of

intestine, 2.

Cast, gelatine, of lupus, exhibited,

62.

Cataract, Indian instruments for couch-

ing, exhibited, 182.

Cathcart, Mr C. W., exhibits patient,

case of tertiary syphilis, 179 ; speci-

mens—(1) depressed fracture of

skull, 110; (2) sarcoma of lung, 110;

(3) specimen of hydronephrosis, 111

;

(4) elephantiasis of labium majus,

110; exhibits a grooved catheter,

111; O'Dwyer's and Colin's patterns

of intubation instruments, 230 ; ex-

hibits a plaster east of arm and dis-

section of elbow, 110.

Catheter, grooved, exhibited, 111.

Cattanach, Dr J. G., exhibits a speci-

men (if sarcoma of Lung, 111.

Cerebral abscess, patient exhibited, 52.

Cerebral cases, results of surgical

measures in. original communica-
tion, l'v Dr ( :. A. Gibson 27.

Cervical rib, child exhibited with well-

marked, 54.

Clarkson, Dr R. D., Falkirk, elected a

member, 94.

Clouston, Dr T. S., valedictory address,

3.

Cotterill, Mr J. M., exhibits patients

—

(1) lateral spina bifida, 49
; (2) case

of actinomycosis, 50 ; (3) case of

leucoplakia, 95
; (4) case of plexi-

form angioma, 108
; (5) case after

removal of pancreatic cyst, 48
;

specimens—(1) epithelioma of lar-

ynx, 95.

Cyst, pancreatic, removed from behind,

case exhibited, 48 ; blood, in sar-

coma of liver, original communica-
tion, by Drs Bramwell and Leith,

213.

Deformity of hands and fingers, case

exhibited, 51.

Dewar, Dr Michael, exhibits patient

—

case of diphtheria treated by serum
antitoxin, 117.

Diabetes mellitus, the blood in,

original communication, by Dr
James, 123.

Diabetic neuritis, original communi-
cation, by Professor Fraser and Dr
Bruce, Appendix, 53.

Dietetics, the role of the carbohydrates

in, original communication, by Dr
Aitchison Robertson, 183.

Diphtheria, patient treated by anti-

toxin, exhibited, 117.

Dislocation of ulna and radius, plaster

cast of, exhibited, 110 ; of both hips,

congenita], 120.

Ductus arteriosus, patent, patients

exhibited, 120.

Duncan, Dr John A. H., elected a
member, 13.

Dunlop, Dr J. C, original communi-
cation—oxaluria and the excretion

of oxalic acid in urine, 15.

Ears, arrest of development of, case

exhibited, 54.

Ear, middle, disease, patient exhibited,

50.

Eczema, germs of, exhibited, 141.

Elbow, plaster cast of dissection of,

exhibited, 110.

Elder, J >r William, exhibits brain from
a case of aphasia, 61 ; (2) specimen
of hypertrophied bladder, 62.

Elephantiasis of head and neck, etc.
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case exhibited, 52 ; of labium majus,

Bpecimen exhibited, 110. •

Epithelioma of larynx, specimen ex-

hibited, 95.

Erythema, case exhibited, 2.

Face, plastic operation on, patient ex-

hibited, 137.

Fats, action of liver on, original com-
munication, by Dr Noel Paton, 63.

Fingers, deformity of, case exhibited,

51.

Foot, injury to, patient exhibited, 106
;

perforating ulcer of, two patients

exhibited, 137.

Fraser, Prof. T. E., original com-
munication—on diabetic neuritis,

Appendix, 53.

Gastric ulcer, perforated, patient ex-

hibited after successful operation

for, 138.

Gastritis, phlegmonous, specimen exhi-

bited, 112.

Gibson, Dr G. A., original communica-
tion—surgical measures in cerebral

cases, 27 ; exhibits patient after

excision of pylorus for cancer, 227 ;

exhibits photos from a case of para-

lysis of ocular muscles, 123.

Giles, Dr A. B., exhibits a very cheap
and simple form of flash light, 152.

Gillespie, Dr A. Lockhart, original

commnnication—weather, influenza,

and disease, 102 ; exhibits speci-

mens of albumoses from urine, 112.

Gliomatous tumour, drawings and
photographs of, exhibited, 112.

Greig, Dr D. M., exhibits a gelatine

cast of a case of lupus, 62.

Gunshot wound of arm, patient ex-

hibited, 151
;

photographs of, by
Rontgen process, exhibited, 151.

Hands, deformity of, case exhibited, 51.

Heart disease, chronic, action of

thermal saline baths on, original

communication, by Dr Leith, 67 ;

calcareous degeneration of, original

communication, hy Dr Bramwell, 97.

Hepatotomy, transthoracic, for abscess

of the liver, original communication,
by Dr Bramwell and Mr Stiles, 240.

Hip-joint disease, patient exhibited,

109.

Hips, congenital dislocation of both,

patient exhibited, 120.

Hodsdon, Mr J. W. B., exhibits a

new form of safety-pin, 14.

Humerus, condyles of, excision of, case

exhibited, 48 ; injury to, case ex-

hibited, 51 ; condyles of, exhibited,

57 ; sub-coracoid dislocation of,

original communication, by Prof.

Struthers, Appendix, 1.

Hydronephrosis, patient exhibited,

H'7 ; specimen exhibited, 111.

Ichthyosis of tongue, patient exhi-

bited, 95.

Influenza, influence of weather on,

original communication, by Dr
Lockhart Gillespie, 102.

Inkster, Dr R. W., elected a member,
13.

Intestine, intussusception of, case,

specimen exhibited, 2 ; obstruction

of, specimen exhibited, 56.

Intubation instruments, exhibited, 230.

Intussusception, double, of intestine,

specimen exhibited, 2.

James, Dr Alexander, original com-
munication—on the blood in diabetes

mellitus, 123 ; exhibits patient—(1)

case of pseudo-hypertrophic para-

lysis, 107
; (2) case of hydroneph-

rosis, 107
; (3) a patient after injury

to the foot, 106.

Jamieson, Dr Allan, exhibits patients

—(1) case of niorphoea, 13
; (2) case

of xeroderma, 47
; (3) a case of

acanthoma, 226; specimens— (1)

parasites of ringworm, 57.

Kirstein's method of autopsy explained

and demonstrated, by Dr Logan
Turner, 179.

Labium majus, elephantiasis, specimen
exhibited, 110.

Laryngeal phthisis, patient exhibited,

107.

Larynx, papillomata of, removed by
thyrotomy, case exhibited, 48

;

autoscopy of, by Kirstein's method,
demonstrated by Dr Logan Turner,

179 ; warts from, exhibited, 57
;

epithelioma of, specimen exhibited,

58, 95.

Leith, Dr R. F. C., original communi-
cations—(1) the physiology of the

action of thermal saline baths, etc.,

67
; (2) pathological report on sar-

coma of the liver, 217 ; specimens

—(1) specimen of perforating ulcer

of stomach, with cancer of caecum,

etc., 58 ; (2) specimen of phleg-
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inonous gastritis, 112
; (3) malig-

nant disease of bile-ducts, 59 ; ex-

hibits microscopic specimens of

phlegmonous gastritis, 112, 115.

Leprosy, anaesthetic, drawings and
photographs of, exhibited, 111.

Leukoderma, case of, exhibited, 56.

Leucoplakia, patient exhibited, 95.

Lichen ruber planus erythematosus,

case exhibited, 1
;

planus, cases

exhibited, 56.

Lip, tumour of, case exhibited, 13.

Liver, action of, on fats, original com-
munication, by Dr Noel Paton, 63 ;

cancer of, drawings exhibited, 111
;

sarcoma of, original communication,
by Drs Bramwell and Leith, 213

;

tropical abscess of, treated by
transthoracic hepatotomy, original

communication, by Dr Bramwell
and Mr Stiles, 240.

Lundie, Dr R. A., exhibits patient,

boy after removal of tumour from
lip, 13.

Lundie, Dr William Tasker, elected a

member, 60.

Lung, sarcoma of, specimens exhibited,

110, 111.

Lupus of the scalp, case exhibited, 2 ;

verrucosus, gelatine cast of, exhi-

bited, 62.

Macaulay, Dr Donald, elected a mem-
ber, 1.

Macewen, Professor William, Glasgow,
elected a corresponding member,
137.

MacGillivray, Dr C. W., exhibits

patients—(1) case after excision of

papillomata of the larynx, 48
; (2)

case of excision of condyles of the

humerus, 48 ; specimens—(1) warts

from the larynx, 57
; (2) calculus

from the ureter, 57
; (3) condyles

of the humerus, 57.

Mackenzie, Dr W. Leslie, Leith,

elected a member, 13.

Mackintosh, Dr William A., Stirling,

elected a member, 117.

Mamma, carcinoma of, on the treat-

ment of inoperable rases in, original

communication, by DrG. T. Beatson,

153.

Miller, Mr A. G., original communi-
cation—cause of muscular atrophy
in tubercular joint disease, 231.

Miller, Dr William Henry, elected a

member, 1.

Morphoea, case of, exhibited, 13.

Muscles, ocular, photographs from a
case of, exhibited, 123.

Muscular weakness and ligamentous
laxity, case exhibited, 138.

Nauheim and Schott's system of baths,

67.

Nerve, removal of second division of

fifth, patient exhibited, 229.

Neuralgia, trigeminal, operation for,

patients exhibited, 56, 229.

Neuritis, diabetic, original communi-
cation, by Professor Fraser and Dr
Bruce, Appendix, 53.

O'Dwyer's and Colin's intubation

instruments, exhibited, 230.

Oesophagus, stricture of, specimen ex-

hibited, 58.

Office-bearers, election of, 1.

Ophthalmia neonatorum, original com-
munication, by Dr Sym, 130.

Opium poisoning, two cases of, ori-

ginal communication, by Dr James
Ritchie, 223.

Osteomalacia carcinomatosa, original

communication, by Drs James
Ritchie and James P. Stewart, 253.

Oxaluria and excretion of oxalic acid,

original communication, by Dr J. C.

Dunlop, 15.

Pancreatic cyst, exhibited, 48.

Pancreatitis, hemorrhagic, specimens
exhibited, 114, 117.

Papillomata of the larynx removed by
thyrotomy, case exhibited, 48.

Paralysis, pseudo-hypertrophic, patient

exhibited, 107 ; of ocular muscles,

photographs from a case of, exhi-

bited, 123 ; agitans, patient exhi-

bited, 229.

Parasites of ringworm, exhibited, 57.

Paton, Dr Noel, original communica-
tion—action of the liver on fats, 63.

Peritonitis, chronic, patient exhibited,

118.

Photography, flash light in, demon-
strated, 152 ; cheap and simple Hash

light apparatus, exhibited, 152.

Phthisis, laryngeal, patient exhibited,

L07.

Pin, safety, exhibited, 14.

Poisoning by opium, two cases of,

original communication, by Dr
James Ritchie, 223.

Pyloric stenosis, patient exhibited after

operation for, 50.

Pylorus, cancer of, patient exhibited

after operation, 227.



INDEX. 69

Rainy, Dr Harry, elected a member,
117 ; exhibits patient—case of par-

alysis agitans, 229.

Rib, cervical, patient exhibited, 54.

Ringworm, parasites of, exhibited, 57 ;

specimen of skin, exhibited, 141.

Ritchie, Dr James, original communi-
cations—(1) cases of opium poison-

ing, 223 ; (2) carcinoma of the

1 nines, 255.

Robertson, Dr Aitchison, original com-
munication—the carbohydrates in

dietetics, 63.

Robertson, Dr D. Argyll, elected pre-

sident, 1 ; exhibits Indian instru-

ments for couching cataract, 182.

Rontgen process, demonstration of, by
Dr Dawson Turner, 95

;
photo-

graphs by, exhibited, 95, 151.

Russell, Dr William, exhibits speci-

mens—(1) of hemorrhagic pancre-

atitis, 114
; (2) abdominal aueurism,

116.

Safety-pin, exhibited, 14.

Sarcoma, of lung, specimens exhibited,

110, 111 ; of liver, specimen draw-

ings of, exhibited, 111; of liver,

original communication, by Drs
Bramwell and Leith, 213.

Serum, anti-diphtheritic, exhibited,

120.

Simon, Sir John, K.C.B., elected an

honorary member, 137.

Skull, depressed fracture of, specimen

exhibited, 110 ; brain exhibited,

110.

Smith, Dr J. Cormack, elected a mem-
ber, 94.

Spina bifida, lateral, patient exhibited,

49.

Stenosis, pyloric, patient exhibited

after operation for, 50.

Sterilizer for instruments, exhibited,

60.

Stewart, Dr James Purves, original

communication—pathological report

on carcinoma of bones, 225.

Stiles, Mr H. J., original communica-
tion—tropical abscess of the liver

treated by transthoracic hepato-

tomy, 240 ; exhibits patients—(1)

a child with multiple and symme-
trical lesions. 55

; (2) a child with

arrest of development of both ears,

54
; (3) a child with well-marked

cervical rib, 54 ; exhibits improved
truss for infants, 14 ; an improved
tonsilotome, 60 ; Beck's syringe for

injecting Prof. Tavel's anti-diph-
theritic serum, and also the serum,
120.

Stirling, Dr Stewart, exhibits patients

—(1) case of lichen, 1
; (2) case of

lupus, 2.

Stomach, dilatation of, patient exhi-
bited after operation for, 50 ; ulcer
of, specimen exhibited, 58

;
perfora-

tion of, specimen exhibited, 121.

Strophanthus, original communication,
by George W. Balfour, 141.

Struthers, Prof. John, original com-
munication—on separate acromion
process, Appendix, 1.

Sym, Dr G. W., original communica-
tion—on ophthalmia neonatorum,
130.

Syphilis, tertiary, patient exhibited,
179.

Syringe, Beck's, for injecting anti-

diphtheritic serum, exhibited, 120.

Tarsus, tubercular disease of, patient
exhibited, 139.

Tavel's, Prof., anti- diphtheritic scrum,
exhibited, 120.

Thomson, Mr Alexis, exhibits patients
—(1) two cases after operation for

trigeminal neuralgia, 56
; (2) case

after removal of part of fifth nerve for

neuralgia, 229
; (3) case of plastic

operation of the face, 137
; (4) case

after operation for perforated gastric

ulcer, 138
; (5) a case after excision

of pylorus for cancer, 227
; (6) two

cases of perforating ulcer of the foot,

137.

Thomson, Dr John, exhibits patients

—(1) case of elephantiasis of the
neck, etc., 52

; (2) case of deformity
of hands and fingers, 51.

Tod, Dr John, elected a member, 1.

Tongue, ulceration of, case exhibited,

56 ; ichthyosis of, case exhibited, 95.

Tonsilotome (Math ieus), exhibited, 60.

Trachea, autoscopy of, by Kirstein's

method, demonstrated, by Dr Logan
Turner, 179.

Trephining, patient after, exhibited,

140.

Trigeminal neuralgia, operation for,

patients exhibited, 56, 229.

Truss for infants, exhibited, 14.

Tubercular lesions, multiple and
symmetrical, patient exhibited, 55.

Tumour, of upper lip, case exhibited,

13; gliomatous, drawings and photo-
graphs of, exhibited, 112.
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Turner, Dr Dawson, gives a demon-
stration of Rontgen process of photo-
graphy, 95.

Turner, Dr Logan, exhibits patient,

cast- of Laryngeal phthisis, 107 ; ex-

hibits Kirstein's autoscope, 179.

Ulcer, of stomach, specimen exhibited,

58; perforating, of foot, two patients

exhibited, 137
;

perforated gastric,

patient exhibited after successful

operation for, 138.

Ureter, calculus from, exhibited, 57
;

valvular condition of, from hydro-
nephrosis, specimen exhibited, 111

;

dilatation of, sj^ecimen exhibited, 62;

Urethra, injury to, patient exhibited,

6() ; stricture of, specimen exhibited,

62.

Walker, Dr Norman, exhibits patients

—(1) four cases of lichen planus, 56;

(2) case of erythema, 2
; (3) case of

leucodernia, 56
; (4) case of ulcera-

tion of the tongue, 56
; (5) case of

facial warts, 141 ; specimens—(1)
ringworm of the scalp, 141

; (2) germs
of eczema, 141 ; exhibits a handy
method of using the flash-light in

photography, 152.

Wallace, Mr David, exhibits patients

—(1) case after operation for cerebral

abscess, 52
; (2) a patient after tre-

phining, 140
; (3) case of tubercular

disease of the tarsus, 139 ; specimens
—epithelioma of larynx, 58

; (2)

malignant double stricture of oeso-

phagus, 58.

Warts, from larynx, exhibited, 57
;

facial, exhibited, 141.

Wood, Dr A. B., City Hospital, elected

a member, 13.

Wound, gunshot, on arm, patient ex-

hibited, 151 ; Rontgen photos of, ex-

hibited, 151.

Xeroderma pigmentosum, case ex-

hibited, 47.
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Laws.

I.—NAME AND OBJECTS OF THE SOCIETY.

i. The Society shall be denominated The MEDICO-

Chirurgical Society of Edinburgh.

2. The Objects of the Society shall be—To receive

communications on Medicine and Surgery, and subjects

connected therewith ; to converse on medical topics ; and

to promote professional improvement by any other means

that may, from time to time, be approved by the Society.

II.—CONSTITUTION OF THE SOCIETY.

The Society shall consist of Ordinary, Corresponding,

and Honorary Members.

i. Of Ordinary Members.

i. Ordinary Members must be gentlemen legally qualified

as medical practitioners.

2. Any person proposed as a Member must be recom-

mended by two of the Ordinary Members of the Society.

His name and qualifications must be intimated to the

Senior Secretary at least fourteen days before the Meeting

at which he is to be balloted for. Applications shall be

intimated in the billet for the Ordinary Meeting thereafter,

and then disposed of by ballot ; and no person shall be

declared elected unless three-fourths of the votes appear in

his favour.

3. Every applicant for membership shall be required to

lodge with the Treasurer the entry-money of One Guinea



previous to his name being proposed to the Society for

admission, and this sum shall be retained by the Society in

the event of his election.

4. The Ordinary Members, with the exception of those

provided for in Law 5, shall pay an Annual Subscription of

Ten Shillings
; they shall be entitled to take part in all the

proceedings of the Society, and shall receive the billets

calling the Meetings of the Society, and a copy of the

Transactions free of charge.

5. The Ordinary Members residing beyond a radius of

five miles from the General Post Office, Edinburgh, shall be

exempted from paying the Annual Subscription, but shall

not be entitled to take part in the private business of the

Society, to hold office, or to receive the billets calling the

Meetings, or a copy of the Transactions, unless they intimate

to the Treasurer before the second Meeting of any Session

their desire to participate in the full privileges of member-

ship, and remit their Annual Subscription in due course.

6. The Ordinary Members exempted from paying the

Annual Subscription under Law 5 may obtain the Trans-

actions by an annual payment of Five Shillings, or such

sum as the Council may from time to time determine.

7. Members who have intimated that they do not wish

to avail themselves of the exemption provided for in Law

5 shall be liable for the Annual Subscription until they

intimate to the contrary.

8. Members who are two years in arrears with the

Annual Subscription shall receive intimation of the same

from the Treasurer, and if payment be not made within

one month, they shall, if within the five-mile radius, have

their names removed from the list of Members of the

Society, and if beyond that radius, they shall be considered

as availing themselves of the provision in Law 5.



2. Of Honorary Members.

i. The Honorary Members shall be gentlemen of distin-

guished attainments in Medicine or the allied sciences, who

are not Ordinary Members of the Society. Their number

shall be limited to Ten.

2. At the first Meeting in March of each Session, the

vacancies in the list of Honorary Members shall be

announced by the President, who shall on the same occa-

sion invite the Members present to nominate fit and proper

persons to supply the vacancies. The nomination list shall

remain with the Secretaries for a fortnight thereafter for

the admission of new names. The Council shall subse-

quently meet, and in the event of there being more than

three nominations for each vacancy, the Council shall

frame a list of three for each vacancy. This list shall be

printed in the billets issued for the first Ordinary Meeting

thereafter.

3. The voting upon the lists framed as above shall be

taken at the first Ordinary Meeting thereafter, the lists of

candidates nominated, as finally arranged, being announced

by the President. Each Member present shall be entitled

to vote for one name in the case of each vacancy ; and the

persons having the greatest number of votes so taken shall

be declared to have the majority of votes of the Society,

and to be appointed Honorary Members.

4. Every person elected an Honorary Member shall have

immediate notice sent him by the Senior Secretary, along

with a Diploma of the Society.

3. Of Corresponding Members.

1. The Corresponding Members shall be gentlemen dis-

tinguished in Medical Science, who are not Ordinary

Members of the Society.
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2. At the first Meeting in March of each Session, any

four Ordinary Members may propose in writing the name

of any individual whom they deem suitable for the Dip-

loma of Corresponding Member. The names proposed

shall be submitted to the Council, and, if approved of, shall

be printed in the billets for the first Ordinary Meeting

thereafter, and be then balloted for. No person shall be

declared elected unless two-thirds of the votes appear in

his favour.

4. Every person elected a Corresponding Member shall

have immediate notice sent him by the Senior Secretary,

along with a Diploma of the Society.

4. Diplomas.

The Society shall grant to Honorary and Correspond-

ing Members a Diploma to the following effect :

—

"Societas

Medico-CJiirurgica Edinburgensis, anno salntis 1821 insti-

tutes, omnibus ad quos ]ieec pervenerint salutem. Eximium

omatissimumque virnm quern scientiam medicam

ingenio felici et laudabili diligentia coluisse compertum Jiabe-

mus, in numerum Sociorum (externorum, honorariorum) ad-

scripsimus. In cujus rei fidem, has literas, manu pr&sidis

nostri subscriptas, emitti lubenterjussimus.

Presses.

" Edinbnrgi Anno Domini

Die."

a Secretis.

III.—OFFICE-BEARERS AND COUNCIL.

1. None but Ordinary Members entitled to vote can

hold office in the Society.



2. The Office-bearers shall consist of a President, three

Vice-Presidents, two Secretaries, a Treasurer, and an Editor

of Transactions, who, together with eight other Members,

shall constitute the Council.

3. The Election of the Office-bearers shall take place by-

ballot at the first Meeting in November.

4. Five Members of the Council shall constitute a quorum.

5. The Council shall regulate the business of the Society, Council.

including the ordinary necessary expenditure. But it

shall be in the power of six Ordinary Members, concur-

ring, to bring any act of the Council under the review

of the Society, provided they intimate their intention

within one month from the date of the act.

6. Four Members of the Council, exclusive of the Office-

bearers, shall go out of office annually, and shall not be

again eligible for a year.

7. The President shall continue in office for two years. President.

8. One of the Vice-Presidents shall go out of office Vice-Presi-

annually in rotation.
ents "

9. The Secretaries, Treasurer, and Editor of Transactions

shall be elected annually.

10. The duties of the Secretaries shall be as follows :— Secretaries.

The Senior Secretary shall have the management of the

correspondence of the Society and of the Meetings of

Council ; he shall receive all notices of Communications,

of Patients, Pathological Specimens, etc., and shall arrange

generally the public and private business of the Society's

Meetings.

The Junior Secretary shall take Minutes which shall

report the business, both public and private, of each Meet-

ing of the Society.
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Treasurer. n. (#) The Treasurer shall collect all subscriptions,

income, and other moneys due to the Society,

and shall make all payments on behalf of the

Society.

{b) The Funds of the Society shall be lodged with

one of the Scotch Chartered Banks in Edin-

burgh in name of the Treasurer in his official

capacity. He shall be entitled to draw upon

the Bank Account, but that only for the pur-

poses of the Society.

(c) The Council may recommend that any part of

the accumulated Funds be invested in any secu-

rity recognised by the law of Scotland as

suitable for Trustees.

{d) After such recommendation has been approved

of by the Society at one of its Ordinary Meet-

ings, the Treasurer shall proceed to make such

investments in the name of three Members of

the Society who shall be nominated at an

Ordinary Meeting.

(e) These Members so nominated shall hold such

investments as Trustees for behoof of the

Society, and they and the survivors of them

shall be bound, when called upon by a vote of

the Society, to transfer the same to any other

person or persons, or to realise the investments

and pay the proceeds to the Treasurer.

(/) The Treasurer and Council and the Members

holding investments for behoof of the Society

shall not be responsible collectively or individu-

ally for depreciation or loss in any investment

made, held, or transferred by them in accord-

ance with the foregoing rules, but each shall

be held responsible for his own personal intro-

missions with the Funds of the Society.
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12. A statement of the Funds shall be presented to the

Society by the Treasurer at the Meeting in November

or December of each year. At that Meeting the Society

shall appoint a Committee to audit the Accounts ; and the

Financial Statement, duly vouched, shall be printed and

circulated among the Members along with the billet for the

next Meeting of the Society.

13. The Editor of Transactions shall have charge of all Editor of

matters connected with the obtaining, arranging, printing,

and publishing the materials for the Society's Transactions,

under the general supervision of the Council.

14. The Office-bearers, on going out of office, shall

immediately be re-eligible, with the exception specified,

Chap. III., §6.

15. All motions relating to new laws, or to alterations on

existing laws, shall be made in writing at an Ordinary

Meeting, printed in the billets for, and considered at the

following Meeting. The concurrence of two-thirds of the

Meeting shall be required in order that any such motion

may become law.

IV.—MEETINGS OF THE SOCIETY.

1. Each Session of the Society shall commence on the

first Wednesday of November, and shall continue for nine

months ; the Meetings to be held on the first Wednesday
of each month, at 8 P.M., except when otherwise ordered by

the Council.

2. Additional Meetings may be held when the Council

think it necessary.
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3. At Ordinary Meetings five shall be a quorum ; but

twelve shall be necessary for the election of Members.

4. Members shall, as far as possible, give due notice to

the Senior Secretary, at least Ten days previous to the

Meeting, of such Patients, Pathological Specimens, etc., as

they may propose to exhibit, so that a list of these may be

included in the billets.

5. Members shall not occupy more than five minutes in

the exhibition of Patients and Specimens, nor more than

thirty minutes in reading a Paper, except at the request of

the President.

V.—VISITORS.

r. Each Member shall have the privilege of introducing

one Visitor at each Ordinary Meeting.

2. Visitors may take part in the Discussion if individu-

ally called upon by the President, and are to retire at the

commencement of Private Business.
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